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Preface

As of December 31, 2012, more than 2.5 million service members had served in Operation 
Enduring Freedom (OEF) or Operation Iraqi Freedom (OIF) (Defense Manpower Data 
Center, 2013). Compared with service in previous conflicts, service in OEF or OIF is associ-
ated with longer deployments, more-frequent deployments, and shorter rest times between 
deployments (Belasco, 2011; Bruner, 2006; Serafino, 2005). In addition, National Guard and 
Reserve Component troops have been called on to a greater extent than in past conflicts, with 
nearly one-third of deployed service members coming from Reserve Components or National 
Guard (Committee on the Initial Assessment of Readjustment Needs of Military Personnel, 
Veterans, and Their Families, 2010; Committee on the Assessment of the Readjustment Needs 
of Military Personnel, Veterans, and Their Families, 2013). As a result of these difficult circum-
stances, service members supporting OEF or OIF conflicts experience high rates of traumatic 
brain injury (TBI) and psychological health problems. In response, the U.S. Department of 
Defense (DoD) has stood up multiple programs to help meet these needs.

In 2009, the Assistant Secretary of Defense for Health Affairs and the Defense Centers 
of Excellence for Psychological Health and Traumatic Brain Injury (DCoE) asked the RAND 
National Defense Research Institute to develop a comprehensive catalog of existing programs 
sponsored or funded by DoD to support psychological health and care for TBI, create tools to 
support ongoing assessment and evaluation of the DoD portfolio of programs, and conduct 
evaluations of a subset of these programs.

This report describes our assessment of SimCoach, one of the programs for which DCoE 
commissioned an evaluation. SimCoach is a computer program designed to encourage service 
members, especially those with signs or symptoms of posttraumatic stress disorder or depres-
sion, to seek help to improve their psychological health. It features a virtual human who speaks 
and gestures in a video game–like interface. It was created by researchers at the University of 
Southern California (USC) Institute for Creative Technologies in collaboration with the USC 
School of Social Work and subject-matter experts and was funded by the Assistant Secretary 
of Defense for Health Affairs.

This report will be of particular interest to officials within DoD who are responsible for 
the psychological health and well-being of service members, as well as to others within the 
military who are developing programs and strategies to encourage service members to seek 
appropriate psychological health treatment. The contents of this report may also be of interest 
to officials in the U.S. Department of Veterans Affairs and to veterans service organizations 
that seek to accomplish the same goals among the veteran population.

This research was sponsored by DCoE and conducted within the Forces and Resources 
Policy Center of the RAND National Defense Research Institute, a federally funded research 
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and development center sponsored by the Office of the Secretary of Defense, the Joint Staff, 
the Unified Combatant Commands, the Navy, the Marine Corps, the defense agencies, and 
the defense Intelligence Community. 

For more information on the RAND Forces and Resources Policy Center, see 
http://www.rand.org/nsrd/ndri/centers/frp.html or contact the director (contact information is 
provided on the web page). This report is one of a series of program evaluations conducted as 
part of the “Innovative Practices for Psychological Health and Traumatic Brain Injury” proj-
ect; for more information and to access other products from this project, please visit the project 
web page (http://www.rand.org/multi/military/innovative-practices.html).

http://www.rand.org/nsrd/ndri/centers/frp.html
http://www.rand.org/multi/military/innovative-practices.html
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Executive Summary

This report describes our assessment of SimCoach, a computer program featuring a virtual 
human who speaks and gestures in a video game–like interface, designed to encourage service 
members, especially those with signs or symptoms of posttraumatic stress disorder (PTSD) or 
depression, to seek help to improve their psychological health.

Background

As of December 31, 2012, more than 2.5 million service members had served in Operation 
Enduring Freedom (OEF) or Operation Iraqi Freedom (OIF) (Defense Manpower Data 
Center, 2013). Estimates suggest that approximately 18.5 percent of combat troops returning 
from these conflicts meet structured survey criteria for PTSD or depression (Tanielian and 
Jaycox, 2008). Many also experienced traumatic brain injuries (TBIs) from blasts associated 
with improvised explosive devices, the signature injury of the OEF and OIF conflicts. TBIs 
and psychological health problems often occur within the same person and can complicate 
the course of these conditions (Bryan and Clemans, 2013; Barnes, Walter, and Chard, 2012; 
Hoge, McGurk, et al., 2008). 

Despite several initiatives to address their psychological health needs, service members 
often experience barriers to treatment, including concerns about stigma or threats to career 
advancement (Hoge, Castro, et al., 2004; Pietrzak et al., 2009; Vogt, 2011; Tanielian and 
Jaycox, 2008). Innovative solutions are needed to increase rates at which service members and 
their families appropriately access and use mental health care for psychological health condi-
tions and TBI.

The Defense Centers of Excellence for Psychological Health and Traumatic Brain Injury 
(DCoE) has funded several such programs, including SimCoach. SimCoach is a virtual-reality 
(VR) platform that allows users to interact anonymously with virtual humans in online envi-
ronments; as such, they can use the platform to access helpful information about psychological 
health and TBI services without privacy concerns. An online, VR intervention may be par-
ticularly appealing and efficacious for service members because (1) many people turn first to 
the Internet to answer psychological health questions, (2) the novelty of the intervention may 
render it engaging, and (3)  it allows for anonymity of users in a context in which they may be 
hesitant to be identified. However, little empirical research has tested these hypotheses about 
online VR interventions for service members seeking help for psychological health concerns 
directly, and whether SimCoach itself is acceptable and effective for promoting help-seeking 
is unknown.
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In this report, we describe our assessment of the first public release of SimCoach (Sim-
Coach Beta). The aim of this evaluation was to document and assess SimCoach development 
procedures and then test and report the program’s efficacy for promoting help-seeking for 
signs and symptoms of PTSD and depression among service members. The evaluation design 
included two components. First, we conducted a formative evaluation to describe SimCoach’s 
design and content relative to established best practices in software development and clinical 
intervention development. Second, we conducted a summative evaluation in which we used a 
randomized controlled trial (RCT) to test SimCoach Beta’s efficacy in increasing participants’ 
intention to seek treatment relative to that of controls. This report summarizes the results of 
the formative and summative evaluation efforts and makes recommendations to SimCoach 
developers and developers of similar interventions, as well as policymakers who invest in the 
development of VR interventions for service members’ psychological health.

Evaluation Methods

Formative Evaluation

In the formative evaluation, we collected data in interviews with SimCoach developers, pub-
lished and supporting materials provided by the SimCoach team, and direct assessment of the 
SimCoach Beta interface. These data were used to compare the development process with best 
practices for software engineering and development of behavioral interventions. We reviewed 
the SimCoach Beta interface for content and features, assessing consistency with established 
evidence and best practices for conducting surveys among participants at risk for distress.

Summative Evaluation

Study participants interacted with the SimCoach Beta program’s virtual human. Interactions 
with the virtual human included conversational dialogue prior to the administration of one 
of two adapted instruments for assessing psychological health—the PTSD Checklist (PCL) 
and the nine-item Patient Health Questionnaire (PHQ-9)—followed by personalized recom-
mendations. Participants for the RCT were recruited online from Google ads and websites and 
email lists targeting service members. The RCT compared help-seeking outcomes across three 
study arms: (1) the SimCoach arm, in which respondents were administered questionnaires of 
outcome measures after interacting with the SimCoach Beta tool, (2) a content-matched con-
trol arm identical to the SimCoach arm but substituting the virtual human interactions with 
conventional online text-based methods, and (3) a no-treatment control arm in which partici-
pants completed the outcome assessments without any additional assessments or recommenda-
tions. The primary outcome measure was the intention to seek help for PTSD or depression, 
with secondary outcomes related to perceived barriers to seeking and accessing care.

Evaluation Findings

Formative Evaluation

The formative evaluation showed that SimCoach Beta (the version included in the summative 
evaluation RCT) was reliable and that the technical development approach was consistent with 
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software development best practices, with a scalable architecture and iterative development 
strategy incorporating multiple rounds of user feedback (Scott et al., 2011).

Our assessment of SimCoach Beta’s clinical intervention content was aligned with best 
practices insofar as the developers established a panel of reputable domain experts from the ear-
liest stages to inform development. However, our review of SimCoach Beta content indicated 
that the personalized recommendations that the program offered were less well-developed. For 
instance, we identified cases in which the program directed users to web pages that did not 
mention treatment or help-seeking. In reviewing program responses to text entries indicat-
ing user distress, we also found that the list of phrases that would trigger directions to seek 
help was limited such that some user expressions of distress might not trigger an appropriate 
referral to help or emergency services. Other technical limitations of the program were that it 
employed adapted, “conversational” versions of standardized screening measures for depression 
and PTSD that have not been fully validated and that many users responding to online adver-
tisements during pilot-testing were attempting to access SimCoach Beta from mobile platforms 
that the program did not support.

The main finding from the formative evaluation is that SimCoach Beta testing had a 
much greater focus on user experiences than on the outcome of interest for our study—the 
program’s efficacy in improving users’ intentions to seek help. This focus on user experience 
was reflected in our findings from the summative evaluation.

Summative Evaluation

Our summative evaluation assessed help-seeking outcomes, perceptions of barriers to help-
seeking, and user experience among SimCoach Beta users compared with experiences of con-
trols who received a text-based version of the SimCoach Beta intervention (content-matched 
but no interaction with a virtual-human element) and with a no-treatment control consisting 
of outcome assessments only. Of the 1,362 users who accessed the initial screener, 557 were 
found eligible and randomized to one of the three arms. Of those who were randomized, 280 
completed the full trial and survey. We did not detect a significant effect of the SimCoach Beta 
intervention on help-seeking intentions compared with participants receiving no intervention.

Recommendations

Our evaluation was based on one version, the first public release (SimCoach Beta), which was 
intended to be improved upon and extended. As a result, we provide two sets of recommenda-
tions: one for SimCoach developers and one for DCoE, which funded SimCoach development. 

We recommend that SimCoach developers do the following:

•	 Implement best practices for the development of help-seeking interventions.
•	 Given user reluctance to interact with a virtual human, consider new approaches to Sim-

Coach marketing to promote the value of the approach.
•	 Use validated screening instruments when possible to ensure that these instruments have 

sufficient reliability, sensitivity, and specificity. 
•	 Consider using an outcome-oriented, iterative development process during subsequent 

improvements to the SimCoach intervention. 



xii    SimCoach Evaluation

•	 Continue to design new dialogue and content to meet SimCoach goals of reaching a 
target audience of service members, veterans, and family members. 

•	 If future versions are found to be effective, develop versions of SimCoach that are compat-
ible with mobile devices and web browsers. 

•	 Consider using SimCoach in other cases in which potentially sensitive questionnaires and 
information may be delivered. 

Our results do not show any conclusive evidence of the efficacy of SimCoach Beta. In 
that light, we offer the following recommendations to guide further decisions about DCoE’s 
involvement with SimCoach and similar programs:

•	 Consider changing funding models to motivate best practices in intervention develop-
ment. For example, DCoE could consider requiring submission of pilot data prior to 
funding larger technology-development projects or requiring the use of validated instru-
ments. 

•	 Support pilot evaluations and dissemination approaches in different contexts. 
•	 Consider investing in strategies to guide the development of technology-based clinical 

interventions. 
•	 DCoE might play an active role in design and monitoring of outcome-oriented progress 

metrics for technology-development projects. 

Conclusions

Technology-driven behavioral interventions, such as SimCoach, are being widely and rap-
idly developed and disseminated, yet there is no established set of best practices that mar-
ries technology development and the development of interventions to improve psychologi-
cal health. Although SimCoach Beta software development was consistent with DoD best 
practices (Scott et al., 2011) and the results of the study suggest that users had a satisfactory 
experience while using SimCoach Beta, participants in the RCT did not show greater inten-
tions to seek help than users who did not receive any questionnaires or recommendations. It is 
possible that an outcome-oriented approach to developing software for behavioral change over 
a user experience–oriented approach might be preferable in this particular domain of interven-
tions. Stakeholders in SimCoach and other technology-driven behavioral interventions might 
consider coordinating a consensus process for creating best practices and principles for future 
reference.
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CHAPTER ONE

Introduction

Background

Epidemiology of Posttraumatic Stress Disorder and Depression Among Service Members

As of December 31, 2012, more than 2.5 million service members had served in Operation 
Enduring Freedom (OEF) or Operation Iraqi Freedom (OIF) (Defense Manpower Data Center, 
2013). Compared with that in previous conflicts, service in OEF or OIF bears some unique 
characteristics, including longer deployments, more-frequent deployments, and shorter rest 
times between deployments (Belasco, 2011; Bruner, 2006; Serafino, 2005). National Guard 
and Reserve Component troops have also been called on to a greater extent than in past con-
flicts, with nearly one-third of deployed service members coming from Reserve Components 
or National Guard (Committee on the Initial Assessment of Readjustment Needs of Military 
Personnel, Veterans, and Their Families, 2010; Committee on the Assessment of the Readjust-
ment Needs of Military Personnel, Veterans, and Their Families, 2013).

Service members are experiencing extreme traumas in these conflicts, including road-
side bombs, suicide bombs, improvised explosive devices, handling of human remains, and 
extreme violence. Exposure to all of these types of trauma increases the risk for posttraumatic 
stress disorder (PTSD) and depression (Tanielian and Jaycox, 2008; Committee on the Initial 
Assessment of Readjustment Needs of Military Personnel, Veterans, and Their Families, 2010; 
Committee on the Assessment of the Readjustment Needs of Military Personnel, Veterans, and 
Their Families, 2013).

Estimates suggest that approximately 7 percent to 20 percent of combat troops returning 
home from OEF and OIF conflicts meet structured survey criteria for PTSD (Hoge, Castro, 
et al., 2004; Ramchand et al., 2010; Seal et al., 2007; Smith et al., 2008; Tanielian and Jaycox, 
2008; Vasterling et al., 2010). Many also experienced traumatic brain injuries (TBIs) from 
blasts; indeed, TBI has been called the signature injury of the OEF and OIF conflicts. TBIs 
and psychological health problems often occur within the same person and can complicate 
the course of these conditions (Bryan and Clemans, 2013; Barnes, Walter, and Chard, 2012; 
Hoge, McGurk, et al., 2008). 

Barriers to Psychological Health Care Among Service Members

Although mental health disorders, especially PTSD and depression, are common among ser-
vice members, not all service members who need treatment receive it (Hoge, Auchterlonie, and 
Milliken, 2006; Shiner, 2011; Tanielian and Jaycox, 2008). Service members experience a wide 
variety of barriers to help-seeking, including concerns about harm to one’s career or losing the 
respect of one’s own commander or supervisor (Hoge, Castro, et al., 2004; Kim et al., 2011; 
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Pietrzak et al., 2009; Tanielian and Jaycox, 2008); concerns about being distrusted or treated 
differently by peers, representing a fear of being stigmatized by others for having a mental 
health problem or seeking treatment for it (Hoge, Castro, et al., 2004; Pietrzak et al., 2009); 
negative beliefs about mental health treatment, such as believing that mental health care is 
ineffective or not trusting mental health professionals (Hoge, Castro, et al., 2004; Kim et al., 
2011; Pietrzak et al., 2009; Vogt, 2011); and having difficulty admitting to a problem, asking 
for help, or talking about mental health problems (e.g., in the case of PTSD, having difficulty 
talking about trauma) (Stecker, Shiner, et al., 2013; Stecker, Fortney, et al., 2007). Logistical 
barriers to care, such as having difficulty getting time off work or paying for mental health 
care, can also interfere with treatment-seeking and receipt of appropriate services (Kim et al., 
2011; Hoge, Castro, et al., 2004; Tanielian and Jaycox, 2008; Vogt et al., 2006).

Technology Solutions to Improve Help-Seeking

A significant amount of research has explored technology’s potential to enhance the deliv-
ery of mental health treatment, with a systematic review identifying more than 40  studies 
using Internet-based technology to address mental health problems related to traumatic stress 
(Amstadter et al., 2009). However, there has been less research evaluating technological inter-
ventions to identify people at risk for mental health problems or to promote help-seeking. Pub-
lished studies on these topics are focused largely on nonmilitary populations and the identifi-
cation of and early intervention for substance-use problems (Community Preventive Services 
Task Force, 2013).

Using a technology-based approach to identify service members and veterans who are 
experiencing mental health problems and to encourage help-seeking may be fruitful for several 
reasons. First, a screening, brief intervention, and referral to treatment (SBIRT) approach is 
an evidence-based strategy to promote help-seeking for people who need it (“Screening, Brief 
Intervention and Referral to Treatment (SBIRT) in Behavioral Healthcare,” 2011), although 
more evidence is needed to assess the efficacy of this approach for depression and trauma and 
anxiety disorders. Screening with brief intervention has been successfully implemented online 
and is recommended for use to address excessive alcohol consumption (Community Preventive 
Services Task Force, 2013); however, evidence for depression and trauma or anxiety SBIRT is 
not available. Second, technology-based interventions can allow users to access information and 
services anonymously and easily, thus potentially addressing the privacy concerns and logistic 
barriers to care identified among military service members. Third, military service members 
and veterans are already likely to look for health information online and to be comfortable 
using technology (Houston et al., 2013; Orvis et al., 2010), suggesting that technology-based 
interventions would be feasible and acceptable to a military population.

Overview of the SimCoach Program

SimCoach is an “intelligent, interactive, online virtual human healthcare guide” (University 
of Southern California [USC] Institute for Creative Technologies [ICT], undated) designed to 
encourage service members to “take the first step and seek information and advice with regard 
to their healthcare (e.g. psychological health, . . .), and their general personal welfare” (ICT, 
undated). SimCoach features a virtual human who speaks and gestures in a chat-like interface 
(see Figure 1.1). When responding to the questions asked by SimCoach, users can choose to 
use standard responses from drop-down menus or compose their own text entries. SimCoach 
then responds in writing, with an option for responses to be spoken aloud. The SimCoach 



Introduction    3

program administers screening tools for PTSD and depression in a conversational manner, 
generating behavioral recommendations with links to accompanying online articles specific 
to each depression or PTSD symptom the user endorses. SimCoach is designed to be accessed 
anonymously through the Internet, thus allowing service members to obtain information and 
self-assessment without disclosure to other service members or commanding officers.

SimCoach is the first online psychological health intervention designed to promote help-
seeking and information-gathering using virtual-reality (VR) avatars. Using this novel tech-
nology, SimCoach is intended to provide service members with reliable, educational resources 
tailored to their needs, thereby avoiding the risk of potential “information overload” that can 
accompany a traditional Internet search. SimCoach is available online to anyone, and it is 
free of charge. It does not require the user to download any software or log in to an account. 
Because the only necessary equipment is a computer with an Internet connection, SimCoach 
can be used virtually anywhere in the world, including deployed locations, and, because users 
can choose to have SimCoach interact silently through the chat box, they can use the program 
discreetly in a public location. Indeed, because SimCoach is completely anonymous, does not 
record identifiable information, add it to a medical record, or make information accessible to 
users’ chain of command, it has potential to overcome some stigma-related barriers to access-
ing care.

Informed by descriptions provided by SimCoach developers in interviews and documents, 
we created a logic model detailing the structures and mechanisms by which SimCoach might 
affect seeking help and perceived barriers to care and, ultimately, engagement in treatment and 
improved psychological health and well-being (Figure 1.2).

User interactions with SimCoach involve a sequence of steps that requires increasing 
levels of engagement with the program. First, SimCoach must attract and engage the user 

Figure 1.1
Screenshot of SimCoach

SOURCE: USC ICT. Used with permission. 
RAND RR505-1.1
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online in an environment in which there are many other competing options (Liu, White, and 
Dumais, 2010). After initial engagement, the initial dialogue with the virtual human char-
acter (e.g., “Bill Ford,” the avatar depicted in Figure 1.1) must further draw the user into an 
experience that is both interesting and comfortable. Third, the virtual human administers a 
questionnaire that is scored in real time to provide the user with an explanation of results that 
raises his or her awareness about his or her psychological health symptoms. Finally, the user 
must remain engaged to receive, consider, and then act on personalized resources and recom-
mendations for actions. SimCoach, as currently conceived, is not intended to deliver psycho-
logical health services.

The Defense Centers of Excellence for Psychological Health and Traumatic Brain Injury 
(DCoE) initiated SimCoach development. DCoE directly approached the USC ICT, which 
collaborated with the USC School of Social Work and a team of subject-matter experts (SMEs) 
to develop requirements and measures for the simulated speech and appearance of virtual 
humans. Albert “Skip” Rizzo, Ph.D., is the principal investigator.

Objectives and Approach

The Assistant Secretary of Defense for Health Affairs and DCoE asked the RAND Corpora-
tion to conduct an evaluation of SimCoach. The evaluation was guided by the following aims:

•	 Document and describe the development of an avatar to conduct mental health screening 
and provide relevant resources and recommendations.

•	 Assess user reactions to the interface, resources, and recommendations.
•	 Test SimCoach’s efficacy for increasing intentions to seek psychological services.

Figure 1.2
Inferred SimCoach Intervention Logic Model

RAND RR505-1.2
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The RAND team took a two-phased approach to meeting these aims (see Figure 1.3). 
The first phase was a formative evaluation of the design, development, and implementation of 
the first public release of the SimCoach program (SimCoach Beta). The aims of the forma-
tive evaluation were to thoroughly characterize SimCoach design and development and to 
inform implementation of a rigorous outcome evaluation. The formative evaluation involved 
qualitative analysis of several sources of information, including SimCoach documentation, 
interviews, and data provided by SimCoach designers; SimCoach content; and results from 
pilot tests. These data were used to assess adherence to best practices for software development 
and clinical referral interventions, as well as technical implementations and safety to human 
subjects relevant to the implementation of the randomized controlled trial (RCT) in the sum-
mative evaluation. Evaluation metrics and benchmarks are detailed in Table 1.1.

The summative evaluation tested SimCoach Beta efficacy and user experience with an 
online RCT and survey to assess the intermediate outcomes of the project: increased intentions 
to seek help and reduced perceptions of barriers to care. The RCT was aimed to replicate the 
intended use environment and audience for SimCoach; as such, participants were recruited 
online rather than in military or clinical settings. Specifically, the RCT compared efficacy 
and user experience outcomes for users in three study arms. The first arm used SimCoach; the 
second arm presented the same content as SimCoach but in conventional online forms rather 
than by a virtual human; and the third group, a nontreatment group, did not receive this 
treatment before the efficacy assessment. Secondary outcomes of the summative evaluation 
included the experiences of SimCoach Beta users compared with those of controls using and 
receiving information via more-traditional channels.

Figure 1.3
Evaluation Design

RAND RR505-1.3
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Organization of This Report

In what follows, we provide additional detail about how SimCoach was assessed and the results 
of those assessments. Specifically, Chapter Two describes the formative evaluation of the Sim-
Coach Beta design and development process. Chapter Three details the approach and results of 
an RCT designed to test the efficacy of SimCoach Beta in increasing help-seeking intentions 
and usability. Finally, in Chapter Four, we summarize the key findings of our evaluation and 
provide recommendations to key stakeholders of the program, including its developers and the 
policymakers who initiated and funded the research.

Table 1.1
Evaluation Benchmarks and Metrics

Evaluation 
Component Evaluation Benchmark or Metric Data Source

Formative evaluation

Technology DoD software development best practices (Scott et al., 2011) Documentation, interviews

Technical implementation Direct evaluation

Intervention Intervention design best practices (Campbell et al., 2000) Documentation, direct evaluation

Summative evaluation

Efficacy Intention to seek help (Wilson, Deane, and Ciarrochi, 2005) Randomized user survey 

Barriers to seeking care (Britt et al., 2008) Randomized user survey 

User 
experience

User experience data (SimCoach Team in MedVR Group, 2012) Randomized and self-selected

User distress questionnaire Randomized and self-selected

NOTE: DoD = U.S. Department of Defense.
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CHAPTER TWO

Formative Evaluation

We designed our formative evaluation to assess two components of the SimCoach program: 
(1) the SimCoach software platform and (2) the clinical content in the version of SimCoach we 
evaluated—a beta version aimed at service members that included content related to depression 
and PTSD. The SimCoach version evaluated was the version in release in December 2011. We 
took this approach because SimCoach is an ambitious software development project worthy of 
separate assessment from the content associated with the particular version of the intervention 
we evaluated. This approach also facilitated a more rigorous design and implementation of the 
summative (outcome) evaluation described in Chapter Three.

Software Assessment

In this section, we first provide an overview of the software, describe the method and results of 
software pilot-testing, and compare the SimCoach development processes with identified best 
practices in military software development. Data sources for this evaluation include documen-
tation and data provided by the SimCoach development team, publicly available documenta-
tion, and results of internal and pilot-testing of the beta version of the software. This section of 
the report assumes that the reader has basic familiarity with software development principles.

Software Overview

ICT’s virtual human architecture is an ongoing project that has supported a wide variety of 
predecessors to SimCoach. The existing suite of tools includes a variety of components that 
support the intelligent behaviors of virtual humans (Morie et al., 2012). SimCoach is built on a 
highly customizable platform with a flexible authoring interface that is intended to enable rapid 
development of new characters and environments. Developers anticipated a scalable system, 
with users ultimately being able to choose from several different avatars of different races, gen-
ders, and military service history, or even civilian applications. This variation is intended to 
allow for a more personalized experience to enhance users’ comfort with the SimCoach inter-
action. SimCoach developers built a system intended to allow providers to author new content 
for the program (e.g., adding screening tools for other mental and physical health challenges), 
with the intent of creating a continuously improving platform. In the words of the developers,

The software principle underlying design of SimCoach is to create a backbone that can 
grow organically over time and does not tie the government to a single developer. We will 
design the software to be open, modular, and easy to extend and author content. Where 
possible, the system will incorporate open source modules and open standards to facilitate 
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incorporation in a modular fashion to facilitate incorporation of the latest advances. . . . A 
series of content development tools will facilitate the creation of new virtual human char-
acters by non-technical clinicians [so] that the system can grow and expand over time with 
new experts and focus areas as required. (Rizzo, Gratch, et al., 2009)

The authoring interface, currently referred to as Roundtable, is a graphical user interface 
that facilitates the development of content and characters. Limited documentation of the tool 
is available and is expected to be described in more detail in Swartout et al. (2013). Tutorials 
are also available online.

Figure 2.1 provides a simplified view of the SimCoach artificial intelligence architecture 
that executes content developed with SimCoach authoring tools. Specifically, the technology 
behind SimCoach is based on a modular architecture that allows for different steps in the 
interaction process to be implemented with different underlying components. Different algo-
rithms and developer-authored content can be substituted for the various artificial intelligence 
processing steps in the virtual human so that the system can constantly be improved with 
state-of-the-art algorithms. The information flow begins with a typed user utterance that is 
then handled by a natural-language understanding (NLU) process. Currently, an algorithm 
based on a maximum-likelihood NLU (mxNLU) process parses the user input into predefined 
user speech act representations that are defined during a system authoring phase that is specific 
to each intervention instance (Sagae et al., 2009). These representations are passed to a dia-
logue management (DM) module. The DM module executes rules for generating appropriate 
responses to user input. The algorithms for driving this might be defined based on rules that 
are dictated during scenario authoring (as is the case in the original version of SimCoach) or 
based on a combination of dictated rules and “learned” rules that are generated by example. 
(An alternative version, the Forward-Looking, Reward Seeking DM, is being tested [Morbini 
et al., 2012]). The response is passed to the NonVerbal Behavior Generator (NVBG), which 
passes computable specifications for avatar behavior in Behavior Markup Language (BML) to 
an animation control system. According to recent documentation (Morie et al., 2012), Sim-
Coach uses the ICT SmartBody system (Thiebaux et al., 2008) to achieve animation control 
specifications that are sent to real-time graphics rendering engines.

Figure 2.1
SimCoach Response Pipeline Technology

RAND RR505-2.1
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Pilot-Testing

The SimCoach developers implemented an instance of SimCoach Beta hosted at ICT for use 
in our evaluation. We tested this instance internally and pilot-tested it with 40 participants 
recruited with Google ads. Our tests showed that SimCoach Beta performed reliably across a 
variety of connection speeds and browser platforms, loading smoothly without crashing or long 
delays. During pilot-testing, a large portion of people who clicked on recruiting links directed 
at service members with psychological health concerns were accessing the survey using mobile 
devices. Because SimCoach Beta is not compatible with mobile operating systems, we imple-
mented a message directing these users to visit from other devices and, where possible, limited 
our recruiting advertisements to display only on nonmobile platforms. Issues related to content 
are described later in this chapter.

Technology Evaluation Methods

In addition to the pilot-testing conducted, we assessed how the SimCoach development process 
compared with best practices for military software development provided by the chief informa-
tion officer of DoD (Scott et al., 2011). From this report, we identified the following technical 
criteria as relevant to SimCoach:

•	 flexibility: Develop components that can be used in a variety of ways.
•	 portability: Develop components that can be used on multiple platforms.
•	 modularity: Develop components that are modular (e.g., with clearly defined subcompo-

nents and perhaps support for a “plug-in” architecture).
•	 use of open standards: Where possible, avoid depending on interfaces that are controlled 

by a single vendor.
•	 software reuse and collaboration with existing projects: A project should focus on building 

new software, not reimplementing projects that already exist.
•	 avoiding dependencies on non-open standards: Depend only on widely used platforms, 

libraries, and development tools; if a proprietary component must be depended on, isolate 
it through plug-ins or an interface defined by an open standard.

•	 applying rapid development cycles with iterative evaluations: Develop, test, and update ver-
sions in response to feedback from an increasing scope of target users.

•	 findability: Software, documentation, and related resources should be easily discoverable 
by intended users.

Technology Evaluation Results

Table 2.1 summarizes our comparison of the SimCoach development process and the DoD cri-
teria listed above. SimCoach was developed from a suite of tools designed for flexibility in use. 
Although the program is portable in its ability to be invoked by other applications, at the time 
of the evaluation, it could not be accessed on iOS mobile platforms. SimCoach adheres to the 
DoD modularity and reuse criteria, which advise that programs be modular (can be easily sub-
stituted across different implementations and separated from the program or software system 
as a whole) and reusable (can be easily incorporated in new programs or software systems)—
SimCoach programs were based on modifications of software modules previously developed in 
related work. Although standards for virtual-human technologies are still evolving, SimCoach 
aligns with best practices in open standards in its underlying technologies (e.g., BML native 
to the SmartBody control system). The developers have limited dependencies on proprietary 
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Table 2.1
Alignment of SimCoach Technology with Best Practices

Best Practice Measure SimCoach

Flexibility Can SimCoach or parts of the SimCoach 
system be used in a variety of ways 
and have more potential users (i.e., 
the developers using the ICT Virtual 
Human Toolkit) to aid the project?

The SimCoach project is based on a suite of tools that 
have been developed and curated with the intent 
of flexible use. A significant contribution of the 
SimCoach development effort to the technologies in 
the ICT Virtual Human Toolkit is the “service-ization” 
of tools to facilitate more-flexible implementations. 
Service-ization of tools involves creating more-
modular, portable versions of programs that work 
in multiple contexts. The ICT Virtual Human Toolkit 
programs can be invoked by other applications and 
return results that generalize beyond SimCoach, 
meeting this best-practice criterion.

Portability Can SimCoach be used on multiple 
platforms? A component is portable 
if it can be used on more platforms, 
allowing for more potential users.

The SimCoach tool is the first in its class to be 
deployed using the Internet, allowing a wide range 
of users to access the SimCoach interventions via 
multiple web browsers. SimCoach was not designed 
to be accessed on iOS mobile platforms; however, 
our pilot-testing indicated that many potential users 
responding to online ads were accessing through 
mobile devices. 

Modularity Does SimCoach lend itself to a modular, 
plug-in architecture? A component that 
is modular is flexible, can be updated 
more easily than a nonmodular 
component, can be independently 
evaluated for correctness, and 
integrate with other systems without 
understanding the overall system of 
which it is a part.

As shown in Morbini et al. (2012), modularity is 
a strong point of the system. The current version 
allows plug-ins for human characters, content, and 
artificial intelligence algorithms. Several of these 
modules have been separately evaluated in formal or 
formative processes. 

Use of open 
standards

What open standards does SimCoach 
use? Open standards are publicly 
available programming languages, 
semantic structures, and other tools 
that do not require proprietary 
licenses. 

Standards are still evolving for virtual human 
technologies. SimCoach has continued to employ 
standards in underlying technologies, such as BML 
native to the SmartBody control system and state 
chart extensible markup language, to represent the 
rules employed in the original version of the DM 
module (Kenny et al., 2007). Furthermore, developers 
committed to use standard enterprise platforms 
(J2EE, .NET) for developing component services 
(Rizzo, Gratch, et al., 2009)

Reuse of and 
collaboration 
with existing 
projects

What existing software components 
did SimCoach employ?

As described above, SimCoach developers have 
reused and extended several existing software 
components curated by ICT. Specifically, SimCoach 
reuses the NVBG and the SmartBody animation 
control system.

Avoiding 
dependencies 
on proprietary 
components

Are proprietary components of 
SimCoach isolated through plug-ins 
or an interface defined by an open 
standard?

Proprietary components (for example, three-
dimensional rendering engines) are treated as 
plug-ins to the SmartBody module. As plug-ins, 
these proprietary components can be substituted 
with open-source components without significantly 
altering the rest of the SimCoach codebase if 
alternatives become available. 

Applying rapid 
development 
cycles with 
iterative 
evaluations

Did SimCoach developers develop 
content and applications iteratively? 
Rapid development cycles involve 
making incremental changes and 
receiving feedback from clients and 
users at very short intervals (e.g., two 
weeks) rather than working without 
feedback for extended periods of time.

SimCoach developers conducted several rounds of 
evaluations and modifications based on feedback 
from users (SimCoach Team in MedVR Group, 2012).



Formative Evaluation    11

components by treating any proprietary component as a plug-in to allow substitution with an 
open-source component if such an alternative becomes available. There is evidence that the 
SimCoach developers applied rapid development cycles with iterative evaluations (SimCoach 
Team in MedVR Group, 2012). Finally, because SimCoach is at an early stage in its devel-
opment, it is difficult to judge how it fares on DoD’s findability criterion, which is typically 
assessed by an established online presence. Although the application has been well publicized 
in academic and domain literature, it has only recently been made available for public use 
through BraveHeart: Welcome Back Veterans Southeast Initiative and through USC ICT. 
Technical documentation directly related to SimCoach was not readily found, but it may be 
premature at this phase of development. SimCoach is based on the ICT Virtual Human Tool-
kit, which does have an active user community, documentation, and resources.

Formative Evaluation of Development of SimCoach’s Behavioral Health 
Intervention

The evaluation team assessed SimCoach Beta intervention content by reviewing written docu-
mentation provided by the SimCoach team (Morbini et al., 2012; Rizzo, Sagae, et al., 2011; 
Rizzo, Gratch, et al., 2009; John et al., 2011; Rizzo, Buckwalter, et al., 2013; Swartout et al., 
2013; Rizzo, Lange, et al., 2011). The evaluation team communicated with the SimCoach team 
for clarification or questions as needed; however, we did not conduct formal, structured, quali-
tative interviews with the SimCoach team. In what follows, we first compare the development 
process and best practices in behavioral health intervention development. We then provide an 
assessment of the components of SimCoach’s behavioral intervention.

Overview of the SimCoach Framework for Intervention Development

In proposal materials, the SimCoach team describes five frameworks as informing the develop-
ment of the SimCoach intervention (Rizzo, Gratch, et al., 2009): (1) the Permission, Limited 
Information, Specific Suggestions, and Intensive Therapy (PLISSIT) framework (which has 
been applied to other stigmatized conditions) (Annon, 1976); (2) the transtheoretical model of 
behavior change (Miller and Rollnick, 1991); (3) Bright IDEAS (identify a solvable problem, 
develop possible solutions, evaluate options, act on the plan, and see whether it worked) (inter-
active pedagogical drama for health interventions; Marsella, Johnson, and LaBore, 2003); 
(4) social work practice; and (5) entertainment and game practice. No references were pro-
vided for the last two models. Although the concepts from these models informed develop-
ment, SimCoach materials did not describe a concrete logic model that was applied during 
intervention development. Thus, we selected a general framework for the formative evaluation 
of intervention development.

Best Practice Measure SimCoach

Findability Is SimCoach readily discoverable 
online?

SimCoach developers have made substantial efforts 
to publicize at even extremely early phases of the 
project, including through recommended channels, 
such as press releases and the Defense Technical 
Information Center. However, online presence might 
be extended more broadly in the future.

Table 2.1—Continued
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Methods: Comparing SimCoach Intervention Development and Best Practices

In this section, we detail best practices in health behavior change intervention development 
and then compare the SimCoach development process and these best practices (Table 2.2). 
The SimCoach team did not provide materials with an explicit model for the process by which 
the intervention was intended to influence outcomes, so we inferred the process (depicted in 
Figure 2.2). Interventions that aim to change behavior (such as help-seeking) are often com-
plex and involve a variety of components. A phased approach (see Figure 2.2) to intervention 
development that builds on behavioral theory and evidence-based interventions can optimize 

Table 2.2
SimCoach Alignment with Best Practices for Intervention Design and Development

Best Practice from Campbell et al. 
(2000) Evaluated Version of SimCoach (SimCoach Beta)

Identify relevant theory to guide 
intervention development

PLISSIT (Annon, 1976, 1981)
Transtheoretical model (Miller and Rollnick, 1991; Prochaska and DiClemente, 
1982)
Interactive pedagogical drama and Bright IDEAS (Marsella, Johnson, and 
LaBore, 2003)
Social work practice (no reference cited by SimCoach)
Entertainment and game practice (no reference cited by SimCoach)

Identify the components of the 
intervention and the mechanisms 
by which they are expected to 
influence outcomes

Not available

Inform intervention components 
by previous empirical evidence

Adapted “conversational” versions of PHQ-9 and PCL-Ma

Use expert consensus to guide 
intervention development when 
evidence is lacking

SimCoach team used SMEs to guide SimCoach responses to respondent 
screening measures:b

•	 Barbara Olasov Rothbaum, clinical psychologist and professor in the 
Department of Psychiatry and Behavioral Sciences and director of the 
Trauma and Anxiety Recovery Program at Emory School of Medicine

•	 JoAnn Difede, attending psychologist at the NewYork-Presbyterian 
Hospital/Weill Cornell Medical Center, professor in the Department of 
Psychiatry at Weill Medical College of Cornell University, and director 
of the Program for Anxiety and Trauma Stress Studies

•	 Bonnie Kennedy, chief science officer at Blue Marble Game Company
•	 Patrick S. Bordnick, associate professor in the University of Houston–

Graduate College of Social Work
•	 Kristine Nowak, associate professor in the University of Connecticut 

Department of Communication
•	 Raymond M. Scurfield, professor emeritus in the University of Southern 

Mississippi School of Social Work
•	 Benjamin C. Lok, associate professor in the University of Florida 

College of Engineering
•	 Josef I. Ruzek, clinical psychologist in the VA Palo Alto Health Care 

System and director of the Dissemination and Training Division of the 
National Center for Post-Traumatic Stress Disorder

Perform iterative exploratory 
trials examining the intervention’s 
effect on outcomes

Iterative pilot trials focused on user experience, not on help-seeking 
outcomes

NOTE: PHQ-9 = nine-item Patient Health Questionnaire. PCL-M = PTSD Checklist, military version. VA = U.S. 
Department of Veterans Affairs.
a Investigators conducted systematic validity and reliability assessment of virtual human modality and 
conversational adaptation of the PHQ-9 but found the conversational version less reliable than the standard 
version (John et al., 2011).
b SME affiliations were current as of May 20, 2013.
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the effectiveness of such complex interventions (Campbell et al., 2000). In the first phase, the 
targeted behavior (e.g., help-seeking) is identified. In the second phase, a relevant theory of 
health behavior change is identified. Third, guided by the selected theory, an appropriate inter-
vention (or combination of interventions) is selected, based on evidence from trials of interven-
tions for related behaviors or populations. When evidence for interventions is lacking, expert 
consensus is an accepted method for identifying appropriate approaches (Dy et al., 2011). In 
the fourth phase, hypotheses are developed about the mechanism by which the intervention 
components will influence outcomes. Fifth, an exploratory trial is conducted, often comparing 
the intervention and an appropriate alternative. Sixth, results from exploratory trials can be 
used to modify the intervention prior to a definitive RCT comparing the fully defined inter-
vention and an alternative.

Results: Comparison of SimCoach Beta Behavioral Intervention and Best Practices

The SimCoach developers described their intervention development process as follows: “utter-
ances were developed with Subject Matter Expert (SME) feedback then iteratively refined on 
the basis of user feedback, and the same SMEs recommended the links to particular forums 
during focus group review of the interaction.” Our assessment of SimCoach alignment with 
best practices appears in Table 2.2. The SimCoach development process approached best prac-
tice in identifying a variety of relevant theories to guide intervention development, but the 
SimCoach team did not specify how the elements of the relevant theories would be combined. 
Best practices were not adhered to in identifying the components of the intervention and 
the mechanisms by which they are expected to influence outcomes; we could not identify a 
model specifying the pathways by which SimCoach use would lead to increased help-seeking. 
The SimCoach team partially adhered to best practices by attempting to use some evidence-
based intervention components, such as using screening tools to identify users with PTSD or 

Figure 2.2
Best Practices for Developing Health Behavior Change 
Interventions

RAND RR505-2.2

Identify target health
behavior for change

Identify theory relevant
to targeted change

Use theory to create or
identify relevant behavior

change intervention

Pilot trial of intervention

RCT of intervention

Evidence for ef�cacy of
related interventions

Expert consensus
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depression symptoms. However, the tools were adapted for delivery in the SimCoach environ-
ment. The PTSD screening tool was not validated against standard PTSD screening tools. The 
depression screening tool was validated against standard tools but found to be less reliable. 
Other intervention components, such as the SimCoach Beta recommendations, were not con-
sistently based on the best evidence available. For example, when a participant indicated that he 
or she was experiencing a symptom of depression or PTSD, SimCoach Beta provided links to 
websites containing strategies that are not always evidence-based or best practice (e.g., if a user 
indicated that he or she had trouble concentrating, SimCoach Beta provided a link to a page 
promoting herbal supplement use, among other strategies, as a remedy). The incorporation of 
SME expertise is consistent with best practices; however, it is unclear how expert guidance was 
systematically used to drive the intervention development process. In accordance with best 
practices for developing complex interventions, SimCoach developers conducted rapid, itera-
tive cycles testing, adapting the design of the content; however, the exploratory trials with users 
focused only on usability and did not address help-seeking outcomes.

Formative Evaluation of SimCoach Content

One purpose of the formative evaluation was to determine whether SimCoach Beta was accept-
able for use in the summative evaluation RCT and to assess any changes necessary to imple-
ment the trial. In preparation for requesting approval from the RAND Human Subjects Pro-
tection Committee for the RCT, we systematically assessed key components of SimCoach Beta 
for content that might increase study participant distress or risk.

Overview of SimCoach

SimCoach developers outlined their general approach to intervention development (Rizzo, 
Gratch, et al., 2009) and gave additional descriptions of methodology in presentations of pre-
liminary results (SimCoach Team in MedVR Group, 2012). They also described a systematic 
assessment of the SimCoach modality for questionnaire administration (John et al., 2011; 
Rizzo, Gratch, et al., 2009). For reference, Appendix D includes the original proposal and 
Appendix E contains the slide deck describing early usability evaluations. SimCoach Beta con-
tent consists of screening instruments for PTSD and depression and recommendations that are 
linked to participant responses.

Approach

We divide our evaluation into three areas: (1) how consistent SimCoach Beta’s recommenda-
tions to users are with the evidence base, (2) SimCoach Beta’s ability to detect user distress, 
and (3) the validity of the PTSD and depression screening tools that SimCoach Beta adminis-
tered to users. We compared the personalized recommendations delivered by SimCoach Beta 
and those provided by VA’s National Center for PTSD (National Center for PTSD, undated) 
and the VA/DoD Depression Clinical Practice Guidelines (Management of Major Depressive 
Disorder Working Group, 2009). We compared the list of distress phrases that the SimCoach 
Beta program recognized to trigger referral to crisis hotlines and seven words or word fami-
lies described by Vannoy and colleagues (Vannoy et al., 2010), which identified 98 percent of 
suicide discussions from transcripts of discussions between primary care patients and their 
providers. Finally, we compared the PTSD and depression screening instruments administered 
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by SimCoach Beta and existing screening instruments for these disorders. We describe in the 
next section how the content of SimCoach Beta compares with these sources of evidence and 
resources.

Results

Results for the specific evaluation areas are discussed in this section. A general observation 
about the SimCoach Beta content was that many of the recommendations directed users to 
self-help resources rather than providing suggestions for seeking help from others.

Consistency of SimCoach-Provided Recommendations with the Evidence Base and Expert 
Guidance

Several Internet-based interventions have been developed to address traumatic stress and 
depression-related mental health problems (e.g., van Rosmalen-Nooijens et al., 2013; Mouthaan 
et al., 2013; Reins et al., 2013; Donkin et al., 2013). Systematic reviews show that several 
aim to provide self- or therapist-guided treatment, with a few using the provision of feedback 
aimed at increasing formal help-seeking (Amstadter et al., 2009). A recent systematic review 
of interventions to increase help-seeking for depression, anxiety, and emotional distress found 
that interventions that use psychoeducational strategies to increase mental health destigmatize 
mental illness or provide help-seeking source information improve intentions to seek profes-
sional help for mental health problems (Gulliver et al., 2012). However, none has been shown 
to improve actual help-seeking behavior. Instead, a small literature base seems to suggest that 
Internet-based interventions that include personalized feedback about symptoms and severity 
appear to improve help-seeking behavior compared with controls (Christensen et al., 2006; 
Walters, Miller, and Chiauzzi, 2005).

SimCoach Beta appears to contain elements of several intervention types known to 
increase help-seeking intentions, including using psychoeducation to increase mental health 
literacy, destigmatize mental illness, and provide help-seeking source information. Specifically, 
SimCoach Beta provides information about PTSD and depression symptoms and symptom 
management (mental health literacy) and communicates that such symptoms are common 
reactions to trauma (destigmatization). In addition to the psychoeducational elements just 
described, much of the SimCoach Beta content is focused on providing personalized feed-
back regarding participants’ symptoms, including recommendations for online content and 
resources for help, suggesting that SimCoach Beta has potential to actually increase help-
seeking behavior. We compared the content of the SimCoach Beta feedback and best available 
evidence for such statements.

Given that the target population for SimCoach is active-duty military service members 
and veterans or family members of service members or veterans, the most relevant clinical 
guidelines by which to evaluate SimCoach Beta recommendations are the VA/DoD Clinical 
Practice Guidelines: Management of Post-Traumatic Stress Disorder and Acute Stress Reaction (see 
VA, 2010) and VA/DoD Clinical Practice Guideline for the Management of Major Depressive 
Disorder (Management of Major Depressive Disorder Working Group, 2009). These guide-
lines were developed jointly under the auspices of the Veterans Health Administration and 
DoD to provide evidence-based recommendations that could assist health care providers and 
patients with decisionmaking in the management of PTSD and major depressive disorder 
(MDD). The guidelines were developed using a systematic process that involved review of 
existing guidelines, evaluation of research evidence, and expert consensus when evidence was 
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lacking. Although these guidelines are the most relevant to the SimCoach target population, 
both sets of guidelines are intended for use within clinical settings rather than in screening and 
education outside a clinical setting. We were unable to identify any other relevant evidence-
based guidelines that address screening and education for depression or PTSD outside of clini-
cal settings (Forbes et al., 2010).

The PTSD guidelines report that there is no specific evidence to guide education about 
PTSD for people with trauma exposure or with PTSD symptoms. There was expert consensus 
that trauma survivors should be given information to “normalize common reactions to trauma, 
improve coping, enhance self-care, facilitate recognition of significant problems, and increase 
knowledge of and access to services” (VA, 2010). The guidelines suggest that such information 
could be delivered through a variety of means, including public media. Also based on expert 
consensus, the guidelines recommend that those people with PTSD should receive additional 
education about the nature of PTSD symptoms, practical steps to cope with trauma-related 
problems, and the nature of the recovery process and PTSD treatment.

The VA/DoD depression guidelines also recommend education for people with depres-
sion. The guidelines describe evidence to support educational messages about the use of exer-
cise, behavioral activation, and guided self-help for the self-management of depression and 
fair evidence for educational messages about the nature and course of depression, treatment 
options, importance of treatment adherence, and relapse prevention strategies.

The SimCoach Beta–provided recommendations (i.e., the educational messages provided 
in response to endorsement of a symptom) are summarized in Appendix A. The evaluation 
team found that the SimCoach Beta PTSD recommendations were consistent with the over-
all spirit of the guideline recommendations to explain PTSD symptoms and provided practi-
cal coping strategies; however, the specific content differed significantly from the educational 
messages provided by the National Center on PTSD. The recommendations directed users to 
websites containing strategies for alleviating symptoms. The sources of the information on the 
sites were often unclear, and many of the sites were often not associated with a credible entity 
(e.g., National Institutes of Health, National Center for PTSD). The sites often supplied mul-
tiple strategies for alleviating a symptom, but they did not align with the messaging provided 
by the National Center for PTSD. For example, the SimCoach Beta–provided recommenda-
tions included some links to websites with content not consistent with evidence-based treat-
ment guidelines, such as blogs whose content does not appear to be monitored by professionals.

The SimCoach Beta–provided depression recommendations were consistent with the 
guideline recommendations about the use of exercise to address depression; however, the rec-
ommendations did not reference the other educational messages recommended by the guide-
lines. In other words, the SimCoach Beta recommendations were incomplete, providing users 
with only one evidence-based option for managing symptoms of depression. An additional, 
important shortcoming of SimCoach Beta recommendations was that links to websites dis-
cussing non–evidence-based strategies for addressing depression (e.g., herbal remedies) were 
included, undifferentiated from links to sites describing evidence-based interventions.

Informed by our review of the SimCoach Beta–provided recommendations, we suggested 
several instances in which the SimCoach team might provide an alternative recommenda-
tion based on the VA/DoD Clinical Practice Guidelines for Depression (Management of Major 
Depressive Disorder Working Group, 2009) or the VA National Center for PTSD website 
(National Center for PTSD, undated). These recommended changes are included in Appen-
dix A and were implemented by the SimCoach team prior to the RCT.
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Managing User Distress

SimCoach Beta also contained algorithms to respond to participant distress. If a participant 
endorsed the PHQ-9 item about having thoughts of self-harm or suicide or if he or she typed 
words into the chat box that suggest distress, he or she would automatically be routed to a 
screen with instructions to contact the Veterans Crisis Line. The hotline is staffed 24 hours per 
day by VA staff trained to manage calls from distressed service members and veterans.

We assessed the list of words (e.g., suicidal) developed by the SimCoach team to trigger 
routing to the screen with instructions to contact the Veterans Crisis Line and provided sugges-
tions for additional distress triggers. These changes were implemented by the SimCoach team 
prior to the RCT. Vannoy and colleagues (2010) identified seven words or word families used 
in 98 percent of transcripts of suicide discussions between primary care patients and their pro-
viders (suicid*, death, dying, kill*, hurt*, harm*, disappear). Because the RAND Human Sub-
jects Protection Committee was concerned not only about suicide but also other forms of user 
distress, our clinical experts added phrases that, according to their clinical expertise, might be 
likely to capture a wider range of user distress. The complete list of distress triggers is provided 
in Appendix B.

Validity of Screening Tools

SimCoach Beta used depression and PTSD screening instruments that were adapted versions 
of the PHQ-9 (Kroenke, Spitzer, and Williams, 2001) and the PCL (Lang et al., 2012) to 
screen for MDD and PTSD, respectively. The SimCoach team adapted the PHQ-9 and PCL 
to create its own screening instruments that were aimed to improve user comfort with the vir-
tual human interface (John et al., 2011). The SimCoach team conducted a validation study 
of the adapted conversational PHQ-9 administered by a virtual human compared with the 
standard PHQ-9 administered by a human and a virtual human (John et al., 2011). The team 
found that the standard PHQ-9 had similar reliability whether administered in person or by a 
virtual human. However, the adapted conversational PHQ-9 used by SimCoach Beta was not 
found to be reliable and was found to produce significantly higher scores than the other two 
methods of administration. Users rated the conversational version of the PHQ-9 highly on 
comfort and ease of use. We are not aware of any studies validating the adapted conversational 
version of the PCL implemented by the SimCoach team.

Conclusions

We conducted a formative evaluation of the design, development, and pilot implementation 
of SimCoach Beta. Our assessment indicated that the technical development strategy for Sim-
Coach was well aligned with best practices, and this was consistent with the robust function 
of the implemented system in both pilot-testing and in the summative evaluation (see Chap-
ter Three). The assessment of the design and development of the SimCoach Beta intervention 
itself revealed that, although many best practices were observed, there were outstanding issues 
that could inform future development. Consistently with best practices in intervention devel-
opment, the development process involved iterative cycles that included measurement of suc-
cess and adaptations. However, the focus of these assessments was strongly oriented toward 
improving user experiences interacting with the virtual human characters and not toward 
help-seeking outcomes. Our evaluation showed that the structured instruments used to mea-
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sure SimCoach Beta development success during the exploratory trials included limited con-
tent related to intentions or barriers to seeking care.

Our review of SimCoach Beta content showed that it included questionnaires, personal-
ized recommendations, and distress triggers. Strengths of the SimCoach Beta content were that 
it included psychoeducational and destigmatizing interventions shown to increase intentions 
to seek help, plus symptom-based personalized feedback that (in some cases) has been shown 
to increase help-seeking behavior. On the other hand, limitations of the content were that the 
personalized recommendations included directions to self-help resources (e.g., as opposed to 
professional treatment services) in many cases, a design choice that might affect outcome mea-
sures in the RCT related to seeking help from others. Our review of phrases triggering a crisis 
response was also found to be incomplete, and SimCoach developers made minor modifica-
tions to the content of SimCoach Beta to better capture user distress. This included expand-
ing the number and types of phrases that triggered routing participants to crisis hotlines and 
revising personalized recommendations that were not evidence-based (i.e., herbal remedies). 
Finally, the adapted conversational version of the PHQ-9 is not comparable to the standard 
PHQ-9 instrument. The adapted conversational version of the PCL has not been validated like 
the well-validated standard versions have, so it is unclear whether responses on this instrument 
are comparable to those on the standard PCL.
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CHAPTER THREE

Summative Evaluation

The summative evaluation consisted of an RCT designed to test the efficacy of SimCoach 
Beta for intermediate, primary outcomes—increasing participant intentions to seek help and 
decreasing perceptions of stigma associated with seeking care. A secondary goal of the summa-
tive evaluation was to evaluate users’ experience and engagement with SimCoach Beta—their 
satisfaction with SimCoach Beta and any distress in using SimCoach Beta compared with the 
content-matched controls. This component of the study evaluated SimCoach Beta as it was 
implemented in December 2011. In this chapter, we present the methods and results of the 
RCT.

Methods

In this section, we discuss our methods for recruitment, screening, design and procedures, data 
cleaning, and data analysis. All methods were approved by the RAND Human Subjects Pro-
tection Committee and received secondary review by DoD.

Recruitment

Participants were service members recruited through the use of Google ads that included key-
words related to military service, depression, and PTSD, as well as through advertisements 
posted on various Facebook groups and online forums of interest to military service mem-
bers. Before being enrolled in the study, potential participants were screened for eligibility 
(see “Screening,” below). Service members completing the survey were provided with a $25 
Amazon.com gift card to compensate them for their time. One key feature of SimCoach not 
found in traditional referral services is user anonymity. To preserve this feature, we did not 
collect identifying information from research participants.

Screening

Participants who clicked on a recruitment link were taken to a screen obtaining consent to 
administer several eligibility screening questions. Participants answered questions about study 
inclusion criteria (at least 18 years old, being an active-duty or Reserve Component service 
member or National Guard service member, and being off duty) and exclusion criteria (under 
the age of 18, being a retired service member or not a service member, being currently on duty, 
or being incarcerated, on parole, or on probation).
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Design and Procedures
Randomization Arms

Once a participant was deemed eligible and had completed an informed-consent form, he or 
she was randomized to one of the following three conditions:

1.	 SimCoach intervention condition: The participant completed PTSD or depression 
screening questionnaires using the SimCoach Beta tool, received recommendations, 
and completed a survey of mental health treatment–seeking intentions.

2.	 Content-matched control condition: The participant completed conventional text-
based online PTSD or depression screening questionnaires, received recommendations, 
and completed a survey of mental health treatment–seeking intentions.

3.	 No-treatment control condition: The participant first completed a survey of mental 
health treatment–seeking intentions and then chose whether to complete either Sim-
Coach Beta or the content-matched intervention.

Regardless of the assigned conditions, each participant was given the choice of answering 
questions about either PTSD or depression. If the participant did not select either psychologi-
cal health problem, he or she was randomly assigned to one.

Arm 1: SimCoach Intervention

Participants assigned to the SimCoach intervention condition arm interacted with Bill Ford, a 
simulated human (avatar) enacted in the SimCoach program. Bill Ford is a white male avatar 
(see Figure 1.1 in Chapter One), representing himself as an Army veteran who spoke with 
participants in a conversational manner. Participants interacted with Bill Ford by using a chat 
interface in which they could type responses to him. Bill Ford asked participants a series of 
questions that corresponded to validated PTSD or depression screening questionnaires. These 
questions were conversational versions of the six-item version of the PCL (Lang and Stein, 
2005) and the PHQ-9 (John et al., 2011), a depression screening inventory (Kroenke, Spitzer, 
and Williams, 2001). These questions required each participant to report the frequency with 
which he or she had experienced a variety of PTSD or depression symptoms in the prior 
month. Frequency was reported on a Likert scale, with response options authored in a conver-
sational tone.

SimCoach Beta then provided personalized recommendations for a symptom if the 
participant reported experiencing the symptom at one of the two highest frequencies on the 
response scale. For instance, when Bill Ford asked a participant whether he or she had ever felt 
distant from somebody, if the participant answered either “Hell yeah. All the time!” or “I sure 
do. More often than not,” that participant received a recommendation. As discussed in Chap-
ter Two, the conversational version of the Patient Health Questionnaire (PHQ) was compared 
with standard instruments and found to be less reliable (John et al., 2011), but the conversa-
tional version of the PCL has not undergone such testing. The provided recommendations 
consisted of a behavioral recommendation with an accompanying link to a website or online 
article on the topic. For example, if a participant indicated that he or she was avoiding things 
that might trigger memories of a traumatic experience, that participant saw a response from 
Bill Ford indicating that avoidance can be problematic (“It is natural to want to avoid thinking 
about or feeling emotions about a stressful event. But when avoidance is extreme, or when it’s 
the main way you cope, it can interfere with your emotional recovery and healing. . . .”) and 
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a link to the National Center for PTSD web page on avoidance. The full set of recommenda-
tions provided in response to each symptom is in Appendix A. After receiving personalized 
recommendations, each participant moved on to a questionnaire assessing primary and sec-
ondary outcomes of treatment-seeking intentions and user experience, respectively (see “Out-
come Measures,” below).

Arm 2: Content-Matched Control: Conventional Posttraumatic Stress Disorder and 
Depression Screening Questionnaires

Participants assigned to the content-matched control-condition arm completed text-based ver-
sions of the PCL PTSD screening inventory and PHQ-9 depression screening inventory. These 
instruments used standard, validated language and did not use the modified conversational 
versions used in the SimCoach intervention condition. As in the SimCoach condition, these 
questions required each participant to report the frequency with which he or she had experi-
enced a variety of PTSD or depression symptoms. For the PCL, the extent to which respon-
dents experienced each symptom in the prior month is measured on a five-point scale with 
response options of “not at all,” “a little bit,” “moderately,” “quite a bit,” and “extremely.” For 
the PHQ-9, frequency of depression symptoms in the past two weeks was measured on a four-
point scale with response options of “not at all,” “several days,” “more than half the days,” and 
“nearly every day.” Again, a participant received recommendations for a symptom if he or she 
reported having experienced a depression symptom “more than half the days” or “nearly every 
day” or a PTSD symptom “quite a bit” or “extremely.” The same personalized recommenda-
tions provided to the SimCoach group were provided as conventional text and links. After 
receiving personalized recommendations, each participant completed text versions of measures 
for primary help-seeking, perceived barriers to seeking help, and secondary outcomes (user 
experience) (see “Outcome Measures,” below).

Arm 3: No-Treatment Control

Participants randomly assigned to the no-treatment control-condition arm completed mea-
sures of the primary outcome—intentions to seek help—prior to being given a choice between 
SimCoach Beta and the conventional screening administered in the other two arms of the 
study. After the help-seeking intention questionnaire was administered, each participant was 
told that he or she would be asked some questions about any PTSD or depression symptoms 
that he or she might be having and was given the choice between chatting online with a virtual 
human or using an online form. The virtual-human and online-form options were presented in 
random order to prevent any influence of ordering on selection of the tool. After either inter-
acting with SimCoach Beta or filling out an online form, the participant completed a question-
naire assessing secondary outcomes (i.e., user experience).

Outcome Measures

Using the SimCoach Beta intervention logic model, we selected standard questionnaires for 
the primary outcomes of intentions to seek help (Wilson, Deane, and Ciarrochi, 2005) and 
perceived stigma and barriers to help-seeking among military service members (Britt et al., 
2008). We also evaluated secondary outcomes related to user experience and engagement with 
SimCoach Beta using similar instruments employed by the SimCoach developers.
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Primary Study Outcomes

Mental health help-seeking intentions were measured using the General Help Seeking Question-
naire (Wilson, Deane, and Ciarrochi, 2005). Each participant was asked how likely he or she 
would be to “seek help for issues such as stress, emotional, alcohol, drug, or family problems” 
from a variety of different sources in the next month. Each participant rated the likelihood of 
seeking help from a partner, friend, relative, mental health professional, phone help line (e.g., 
Military OneSource hotline), physician, clergyperson, or someone else. The participant also 
rated how likely he or she was to “not seek help from anyone.” Ratings were made on a seven-
point Likert scale (1 = extremely unlikely, 7 = extremely likely). Note that the questionnaire 
does not assess intentions to seek help from a virtual or online source; however, these intentions 
could be reflected in the items assessing help from “someone else” and denying a plan to seek 
help from anyone (reverse scored).

Perceived barriers to seeking help were measured with a questionnaire assessing perceived 
stigma and barriers to care for psychological problems (Britt et al., 2008). This instrument 
assesses stigma (six items) and practical barriers that prevent or dissuade people from seek-
ing mental health treatment (five items). Responses could range from strongly agree to strongly 
disagree, with mean ratings for the stigma and practical-barriers-to-care items serving as two 
separate summary scales. Although SimCoach Beta is not likely to affect all items on the scale 
(e.g., lack of transportation to appointments), we administered the standard instrument to be 
consistent with other literature.

Secondary Outcomes

Participant choice was used as one measure of user experience and engagement with SimCoach 
Beta. Each participant assigned to the no-treatment control condition had a choice between 
SimCoach Beta and the content-matched control conditions (online form). As noted, the order 
of the choice options (i.e., “use an online form” or “chat with a virtual human”) was random-
ized to avoid order effects.

Participant distress was measured using two questions from the PCL, asking the par-
ticipant how much he or she experienced repeated, disturbing memories, thoughts, or images 
of a stressful experience from the past or feeling very upset when something reminded him 
or her of a stressful experience from the past while using SimCoach or the conventional text 
screener. Response options were not at all, a little bit, moderately, quite a bit, and extremely. 
Any participant responding to either item as moderately, quite a bit, or extremely immediately 
saw a message encouraging him or her to call 911 or the Veterans Crisis Line if he or she was 
feeling suicidal. The participant was also asked how he or she felt after using SimCoach or the 
conventional screening tool compared with how he or she felt before. Ratings were made on a 
seven-point scale with 1 indicating much worse than before, 4 indicating the same as before, and 
7 indicating much better than before.

SimCoach-specific measures were also assessed. Each participant who used SimCoach Beta 
was asked how much he or she liked using the tool, how interesting he or she found it, how 
helpful the provided information was, and whether he or she would recommend the tool to 
others. The participant was also asked how much using the tool increased his or her interest in 
contacting a professional, as well as how satisfying and comfortable he or she was when using 
the tool. Finally, each participant rated how much the information provided was relevant to 
his or her problem, how well he or she understood his or her issue after using the tool, and how 
effective the tool was in helping him or her plan next steps. The participant rated these items on 
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a scale from 1 to 7, with end points not at all and extremely. Each SimCoach Beta user also had 
the opportunity to provide comments about his or her experience using the tool in an open-
field response box at the end of the assessment.

Covariates

In the RCT, we collected data on several covariates. Most were administered prior to assign-
ment to experimental condition, with the exception of brief two-item PTSD and PCL symp-
tom assessments, which were administered after the assessment of primary outcomes.

Demographics

To assess the characteristics and representativeness of the population sampled in our study, 
we asked participants about basic demographics: race and ethnicity, marital status, number of 
children, gender, and highest level of education obtained.

Branch of Service and Rank

We also assessed branch of service (i.e., Air Force, Army, Marine Corps, or Navy) and rank 
(pay grade). Early testing of the relationship between user branch of service and rank and user 
experience may provide insight on how interaction with a SimCoach avatar from the same 
branch of service may help with development of future versions.

Posttraumatic Stress Disorder and Depression Short Forms

We administered text-based, two-item, short forms for PTSD or depression so that we would 
have a consistent measure of the participants’ mental health. This allowed us to separate par-
ticipants who are most in need of encouragement to seek help and those who are not.

The two-item PCL screener asked each participant to report the frequency of two PCL 
items about how much he or she experienced repeated, disturbing memories, thoughts, or 
images of a stressful experience from the past or feeling very upset when something reminded 
him or her of a stressful experience from the past in the past month. Each rating was provided 
on a scale of 1 (not at all) to 5 (extremely). This screener is both brief and validated as a predic-
tor of PTSD (Lang and Stein, 2005).

To assess current levels of depression, each participant completed the two-item PHQ 
(PHQ-2) screener, reporting the frequency of two PHQ items about his or her level of inter-
est in doing things and feeling down, each on a scale of 1 (not at all), 2 ( few or several days), 3 
(more than half the days), and 4 (nearly every day). The PHQ-2 screener was included because it 
is both brief and previously tested (Kroenke, Spitzer, and Williams, 2003).

Data Cleaning

Because of the sensitivity around mental health help-seeking, we purposely opted to preserve 
anonymity of participants, from recruitment through participation. This introduced risks that 
some potential participants might provide false answers to screening criteria or attempt to par-
ticipate in the study multiple times to receive the incentive multiple times. We analyzed the 
survey metadata to improve the likelihood that analysis data were limited to unique partici-
pants attending to the survey content. We eliminated responses from duplicate Internet pro-
tocol (IP) addresses, which were stored as one-way encrypted values, and patterns of free-text 
responses that were associated with those IP addresses. Surveys with response timing between 
questions that indicated inattention were not analyzed (less than 1 second). This cleaning was 
conducted independently of and prior to statistical analysis.
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Data Analysis

Analysis of the impact that SimCoach Beta use can have on intentions to seek help was based on 
analyses similar to an intent-to-treat approach. That is, participants were included in analyses 
under the assumption that they actively engaged with SimCoach Beta and the matched control 
activities to which they were assigned. The ratings on each of the items in the survey instru-
ments for participants randomized to the SimCoach intervention condition were compared to 
the content-matched control arm and the no-treatment control arm using pairwise Wilcoxin-
Mann-Whitney rank-sum tests, which are robust to nonnormal distributions. Ordered logistic 
regression, which is also robust to nonnormal distributions, was also used to conduct analyses 
that allow for the inclusion of covariates (e.g., demographic variables). Though the Wilcoxin-
Mann-Whitney rank-sum test and ordered logistic regression compare the rank order of 
response options across groups (and do not directly compare group means), we opt to report 
means below to provide a single indicator of how each group responded to each outcome mea-
sure. Bonferroni adjustments were applied to confidence-interval (CI) thresholds to reduce the 
likelihood of detecting false-positive effects for each family of outcomes evaluated.

Each participant completing the survey was administered one of the two intervention 
modalities: SimCoach Beta or content-matched online forms. (Any participant assigned to 
the no-treatment control arm was offered a choice between the two options after complet-
ing primary outcome measure questionnaires.) Analysis of the user experience questionnaires 
compared users of SimCoach and those who used the content-matched online forms using a 
Wilcoxin-Mann-Whitney rank-sum test. Again, Bonferroni adjustments were applied to CI 
thresholds to reduce likelihood of detecting false positives.

Results

Participant Enrollment

Figure  3.1 shows the retention of participants throughout the recruitment and enrollment 
process. One thousand three hundred sixty-two potential participants clicked on the screener; 
1,029 were excluded based on screening questions, and, of those, 224 surveys were excluded 
during data cleaning. The survey software randomized a total of 333 people to one of the three 
arms.

Of the 333 participants randomized to conditions that were not excluded during clean-
ing, 280 who completed the intervention had complete postintervention survey results. This 
was the final sample included in the analysis: 109 participants for the SimCoach arm, 68 for 
the content-matched control arm, and 103 for the no-treatment control arm. Of the 103 in 
the no-treatment control arm, 79 selected the content-matched online form, and the remain-
ing 24 selected SimCoach Beta. We note that the balance between the three randomization 
arms was not well-maintained after cleaning, indicating that subjects who were randomized 
to the content-matched control were more likely to be removed from the analytic sample by 
data cleaning. Characteristics of the people retained in the final analytic sample are described 
in the next section.

Participant Characteristics

Participant characteristics are presented in Table  3.1. The population was predominantly 
white (77.1 percent), male (88.2 percent), and between 25 and 34 years of age (mean age was 
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33.5 years). Participants were distributed across ranks, with most of them concentrated in E4–
E9 and O1–O3 statuses. Participants were likely to be married (61 percent).

Participant characteristics generally did not vary across study arms, with the exception of 
age and marital status; the content-matched control group was older than the other two groups 
by seven years on average, and members of the SimCoach group were more likely to report that 
they had never been married.

Primary Outcomes

In this section, we discuss the two primary outcomes of the RCT: help-seeking intentions and 
perceived barriers to care.

Help-Seeking Intentions

Table 3.2 shows the distribution of responses (ranging from 1, extremely unlikely, to 7, extremely 
likely) to the question “How likely is it that you will seek help for issues such as stress, emo-
tional, alcohol, drug, or family problems from the following people in the next month?” across 
these three groups. The first nine items are indicators of intentions to seek help, while the last 
(“No one”) is a negative indicator, indicating the likelihood that a participant would not seek 
help. We present the mean score across the first nine items in the final row.

SimCoach condition participants reported significantly greater intentions to seek help 
from most sources than participants in the content-matched control condition. However, par-
ticipants in the SimCoach condition did not differ significantly in help-seeking intentions 
from participants in the no-treatment control condition on any item.

Figure 3.1
SimCoach Evaluation Consort Diagram

RAND RR505-3.1

Excluded (n = 1,029)
 • Not meeting inclusion
  criteria (n = 529)
   – Military status (n = 474)
   – Incarcerated (n = 35)
   – Not off duty (n = 20)
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 • Did not complete screener (n = 251)
 • Excluded during cleaning (n = 224) 
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Enrollment
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(n = 333)

No-treatment control
(n = 115)

Analyzed (n = 103) Analyzed (n = 109)
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survey (n = 24)
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Table 3.1
Participant Characteristics, by Study Arm

Participant 
Characteristic

No-Treatment Control SimCoach
Content-Matched 

Control All

% 95% CI % 95% CI % 95% CI n %

Gender

Male 38.1 [32.2–44.3] 38.9 [33.0–45.1] 23.1 [18.2–28.8] 247 88.2

Female 27.3 [14.8–44.8] 39.4 [24.4–56.8] 33.3 [19.4–50.9] 33 11.8

All 36.8 [31.3–42.6] 38.9 [33.4–44.8] 24.3 [19.6–29.7] 280 100.0

Race

White 39.4 [33.0–46.1] 38.4 [32.1–45.1] 22.2 [17.1–28.3] 216 77.1

Other 28.1 [18.4–40.4] 40.6 [29.3–53.1] 31.2 [21.1–43.6] 64 22.9

All 36.8 [31.3–42.6] 38.9 [33.4–44.8] 24.3 [19.6–29.7] 280 100.0

Age, in yearsa

18–24 45.9 [30.7–62.0] 40.5 [26.1–56.9] 13.5 [5.7–28.7] 37 13.2

25–34 37.7 [30.1–45.8] 41.8 [34.0–50.0] 20.5 [14.7–27.9] 146 52.1

35–44 37.7 [26.4–50.5] 42.6 [30.8–55.3] 19.7 [11.5–31.6] 61 21.8

45–59 17.4 [6.6–38.4] 26.1 [12.2–47.4] 56.5 [36.2–74.9] 23 8.2

>60 30.8 [12.0–59.2] 7.7 [1.1–39.4] 61.5 [34.2–83.1] 13 4.6

All 36.8 [31.3–42.6] 38.9 [33.4–44.8] 24.3 [19.6–29.7] 280 99.9

Service

Army 31.7 [24.9–39.3] 41.6 [34.2–49.4] 26.7 [20.4–34.1] 161 57.5

Navy 45 [30.4–60.5] 37.5 [24.0–53.3] 17.5 [8.5–32.5] 40 14.3

Air Force 50 [36.1–63.9] 29.2 [18.0–43.5] 20.8 [11.5–34.7] 48 17.1

Marine 
Corps

32.3 [18.2–50.4] 41.9 [26.1–59.7] 25.8 [13.4–43.9] 31 11.1

All 36.8 [31.3–42.6] 38.9 [33.4–44.8] 24.3 [19.6–29.7] 280 100.0

Rank

E1–E3 29.6 [15.5–49.2] 44.4 [27.2–63.2] 25.9 [12.8–45.4] 27 9.6

E4–E6 41.7 [32.6–51.5] 35 [26.3–44.7] 23.3 [16.1–32.5] 103 36.8

E7–E9 36.1 [25.0–48.8] 42.6 [30.8–55.3] 21.3 [12.8–33.4] 61 21.8

O1–O3 33.9 [23.0–46.9] 33.9 [23.0–46.9] 32.2 [21.5–45.1] 59 21.1

O4–O6 36 [19.8–56.1] 44 [26.2–63.5] 20 [8.5–40.1] 25 8.9

O7–O10 25 [3.3–76.5] 75 [23.5–96.7] 0 4 1.4

All 36.9 [31.4–42.8] 38.7 [33.1–44.6] 24.4 [19.7–29.8] 279 99.6

Marital status
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Table 3.1—Continued

Participant 
Characteristic

No-Treatment Control SimCoach
Content-Matched 

Control All

% 95% CI % 95% CI % 95% CI n %

Never 
been 
married

36.6 [26.2–48.4] 50.7 [39.2–62.2] 12.7 [6.7–22.7] 71 25.4

Living 
with a 
partner

23.1 [7.6–52.4] 30.8 [12.0–59.2] 46.2 [22.2–72.0] 13 4.6

Marrieda 38.4 [31.4–45.9] 37.2 [30.3–44.7] 24.4 [18.5–31.4] 172 61.4

Separated 60 [19.9–90.1] 0 40 [9.9–80.1] 5 1.8

Divorced 29.4 [12.7–54.3] 23.5 [9.1–48.7] 47.1 [25.4–69.9] 17 6.1

Widowed 0 50 [5.8–94.2] 50 [5.8–94.2] 2 0.7

All 36.8 [31.3–42.6] 38.9 [33.4–44.8] 24.3 [19.6–29.7] 280 100.0

Endorsed PHQ-2 or PCL-2

Did not 
endorse

34 [25.4–43.9] 42 [32.7–51.9] 24 [16.6–33.4] 100 35.7

Endorsed 38.3 [31.5–45.7] 37.2 [30.4–44.6] 24.4 [18.7–31.3] 180 64.3

All 36.8 [31.3–42.6] 38.9 [33.4–44.8] 24.3 [19.6–29.7] 280 100.0

NOTE: PCL-2 = two-item PCL. Because of rounding, some percentage sets do not add up to 100.
a Chi-squared test of difference between arms was significant at p < 0.05.

Table 3.2
Impact of Intervention on Intention to Seek Help: General Help-Seeking Questionnaire

Likelihood of Seeking Help from This 
Source

Content-Matched 
Control SimCoach

No-Treatment 
Control

Partner 3.44a (1.72) 4.91a (1.75) 4.98 (1.63)

Friend 3.32b (1.67) 5.07b (1.54) 4.87 (1.69)

Parent 3.14c (1.81) 4.60c (1.73) 4.71 (1.81)

Relative 2.91d (1.63) 4.33d (1.69) 4.51 (1.82)

Mental health professional 3.97e (1.78) 4.78e (1.66) 4.91 (1.63)

Phone help line 2.99f (1.75) 4.46f (1.70) 4.64 (1.69)

Physician 3.33g (1.67) 4.49g (1.65) 4.59 (1.68)

Ministry 3.13h (1.70) 4.33h (1.72) 4.33 (1.76)

Someone else 2.83 (1.63) 4.00 (1.98) 3.97 (1.95)

No one 2.95 (1.66) 3.31 (2.11) 3.39 (2.10)

Mean for all nine potential sources of help 3.23 (1.17) 4.55 (1.35) 4.61 (1.33)

NOTE: For comparisons between conditions, means sharing the same letter superscript differ 
significantly from each other at the p < 0.01 level. Responses are on a seven-point Likert scale ranging 
from extremely unlikely (1) to extremely likely (7).
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To address observed group differences in age and marital status, we also conducted 
ordered logistic regressions adjusting for demographic factors. The direction, significance, and 
magnitude of effects were similar to the analyses reported in Table  3.2. To test for differ-
ent effects among those reporting greater need for help with PTSD and depression-related 
symptoms, we repeated these analyses in the subgroup of participants that endorsed either 
the PHQ-2 or PCL-2 items and found no differences in outcomes between participants in the 
three study conditions (though the study was not designed to have sufficient power to detect 
subgroup effects).

Perceptions of Stigma Associated with Seeking Help

Because many of the SimCoach utterances were intended to normalize perceived cultural bar-
riers to help-seeking by indicating empathy with users’ experiences, and because several recom-
mendations were intended to educate users about efficacious ways to alleviate symptoms, we 
asked subjects about perceptions of both stigma-related and practical barriers to seeking help. 
There were no significant differences between study groups in self-reported stigma or practical 
barriers to care (see Table 3.3).

Table 3.3
Reported Barriers to Help-Seeking

Barrier
Content-Matched 

Control SimCoach
No-Treatment 

Control

I don’t trust mental health professionals. 2.62 (1.02) 2.78 (1.10) 3.03 (1.31)

I don’t know where to get help. 2.42 (1.12) 2.62 (1.11) 2.89 (1.26)

I don’t have adequate transportation. 2.33 (1.25) 2.63 (1.21) 2.67 (1.28)

It is difficult to schedule an appointment. 2.85 (1.13) 2.76 (1.12) 2.82 (1.17)

There would be difficulty getting time off work for 
treatment.

2.64 (1.25) 2.62 (1.16) 2.84 (1.19)

Mental health care costs too much money. 2.75 (1.26) 2.68 (1.04) 2.83 (1.14)

It would be embarrassing.a 2.76 (1.29) 2.89 (1.14) 3.00 (1.06)

It would harm my career.a 2.90 (1.00) 2.81 (1.09) 3.11 (1.16)

Members in my unit might have less confidence in 
me.a

2.72 (1.17) 3.02 (1.18) 3.05 (1.16)

My unit leadership might treat me differently.a 2.84 (1.20) 2.86 (1.14) 3.07 (1.06)

My leaders would blame me for the problem.a 2.67 (1.16) 2.82 (1.18) 2.91 (1.13)

I would be seen as weak.a 2.84 (1.19) 2.81 (1.13) 3.18 (1.13)

Mental health care doesn’t work. 2.55 (0.93) 2.76 (1.04) 2.82 (1.07)

NOTE: Response options were strongly disagree, disagree, neither agree nor disagree, agree, and strongly agree 
(on a 1–5 scale, respectively). 
a Factors expected to be affected by the SimCoach intervention.
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Secondary Outcomes

In this section, we examine secondary outcomes, including the appeal of screening adminis-
tered by a virtual human versus conventional screening via questionnaire, user experience, and 
unintended user distress.

Appeal of Virtual Human Versus Conventional Screening

SimCoach developers predicted that a virtual human would be more appealing than more-
conventional online tools to encourage help-seeking. To assess this, we examined no-treatment 
control-group participants’ choices between chatting online with a virtual human (i.e., using 
SimCoach Beta) or using an online form (i.e., completing the same intervention as participants 
in the content-matched control condition). This hypothesis was not supported. Independently 
of the order of presentation of the two choice options, 75.9 percent of participants offered the 
choice elected to use the content-matched control-condition intervention—described as an 
online form—over engaging with a “virtual human” (SimCoach).

User Experience Outcomes

To help us characterize users’ experiences with SimCoach Beta, each participant responded to 
questions about his or her experience with the tool or the online form, respectively. A total of 
133 subjects completed questions about the use of SimCoach Beta, either because they were 
randomized to the SimCoach condition or because they selected SimCoach Beta use when in 
the no-treatment control condition. A total of 147 participants were either randomized to or 
selected the conventional online screener and thus completed questions about the usability of 
the online form.

As shown in Table 3.4, items assessing satisfaction and comfort with the tool were rated 
slightly more positively by SimCoach users than by users of the content-matched online form, 
which is consistent with motivations of SimCoach developers (Rizzo, Buckwalter, et al., 2013). 
However, it is worth noting that not all participants who completed the satisfaction survey 
were randomized, which could bias results. SimCoach Beta and online form users did not 
differ on any of the other user experience measures, such as those assessing the likability of 
the tool, the helpfulness and relevance of the material, or subsequent interest in contacting a 
mental health professional.

Comments ranged widely, from highly favorable statements (such as that SimCoach Beta 
was easier to engage with than clinicians and a good experience) to fears regarding confidenti-
ality and reports of frustration with response speed. A selection of comments from SimCoach 
Beta users is in Appendix C.

Unintended User Distress

Responses to questions about distress during use of the SimCoach Beta tool are presented in 
Table 3.5. SimCoach Beta and online form users had low levels of distress during the study. 
Levels of disturbing memories, thoughts, or images of a stressful experience from the past were 
not significantly different among SimCoach Beta users and users of the online form. Users in 
both arms had average responses that suggested that they felt about “the same as before” when 
compared to how they felt before using the self-assessment tool.
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Discussion

We conducted an RCT comparing SimCoach Beta and two control groups: a conventional 
text-based screening with matched content (online form) and participants in a no-treatment 
control group. The main finding from this RCT is that intentions to seek help and perceived 

Table 3.4
User Experience Questionnaire

Usability Question
SimCoach
(n = 133)

Content-Matched 
Control (n = 147)

How much did you like using [SimCoach/the self-assessment tool]? 4.68 (1.70) 4.16 (1.72)

How interesting did you find using [SimCoach/the self-assessment tool]? 4.89 (1.20) 4.49 (1.66)

How helpful was the information that you got from using [SimCoach/
the self-assessment tool]?

5.06 (1.10) 4.85 (1.51)

How likely would you be to recommend [SimCoach/the self-assessment 
tool] to other service members?

5.33 (1.33) 4.79 (1.61)

Did using [SimCoach/the self-assessment tool] increase your interest 
in contacting any professional, like a doctor, a psychologist, or a 
counselor?

4.54 (1.72) 4.56 (1.70)

How satisfying did you find using [SimCoach/the self-assessment tool]?* 4.99 (1.17) 4.29 (1.53)

How comfortable did you feel providing [SimCoach/the self-assessment 
tool] information about yourself?*

5.46 (1.21) 4.60 (1.77)

How much was the information that [SimCoach/the self-assessment tool] 
provided relevant to your problem?

4.72 (1.61) 5.00 (1.37)

How well did you understand your issue after using [SimCoach/the self-
assessment tool]?

5.28 (1.12) 5.10 (1.19)

How much was the information that [SimCoach/the self-assessment tool] 
provided effective in helping you plan your next step?

4.79 (1.64) 4.72 (1.54)

NOTE: All response options were presented on a scale of 1 to 7, with 1 the least favorable and 7 the most 
favorable value.
* p < 0.05 with Bonferroni correction.

Table 3.5
Measures of User Distress

While You Were Using the Tool, Did You Experience These Effects?
SimCoach
(n = 133)

Content-Matched 
 Control (n = 147)

Repeated, disturbing memories, thoughts, or images of a stressful 
experience from the past?a

2.34 (1.12) 2.76 (1.16)

Feeling very upset when something reminded you of a stressful 
experience from the past?a

2.60 (1.15) 2.76 (1.33)

Compared to how you felt before using [SimCoach/the self-assessment 
tool], how do you feel now that you’ve used it?b

4.92 (0.92) 4.57 (0.90)

a Response options on a scale of 1 to 5 (not at all, a little bit, moderately, quite a bit, extremely).
b Response options on a scale of 1 to 7 (1 = much worse than before, 4 = the same as before, 7 = much better 
than before).
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barriers to seeking help were no greater among SimCoach condition participants than among 
no-treatment controls. As such, this study did not show that SimCoach Beta resulted in 
improvements to the two primary outcomes of interest.

However, the version of SimCoach that we evaluated (SimCoach Beta) was informed by 
multiple tests of user experience, and analysis of data relevant to our secondary outcomes of 
interest—user experience and engagement—indicates that SimCoach Beta users were more 
satisfied and more comfortable than users of a more conventional text-based screening. This 
result stands in contrast to the low rate of selection of the virtual human for the subjects given 
the choice between the virtual human and online form modalities, indicating that the way the 
choice was presented to users could have been modified. In general, neither SimCoach Beta 
use nor the use of a text-based screening tool resulted in distress for participants. Online form 
users did not differ on any of the other user experience measures.

Fortunately, SimCoach is a tool that can be constantly improved and adapted. Our eval-
uation was conducted on a version that had not been informed by any tests of impact on 
treatment-seeking intentions; evaluations of future versions of SimCoach may find that ver-
sions informed by such tests might be more effective.

Limitations

We intentionally designed our study to preserve the anonymity of participants (a key feature 
of SimCoach) and recruit from a population of service members seeking information online. 
Despite our efforts to clean participant pools and screen participants, this strategy carries the 
risk that people may not be sincere or attentive through the questions or may not truly be 
members of the target population. The results of our findings should be interpreted in light of 
the paradoxical result that help-seeking intentions were lower for the content-matched control 
group than they were in the SimCoach or no-treatment control groups. We also assume that 
SimCoach Beta users actively used SimCoach Beta and that it functioned properly during the 
trial.

There were some limitations related to the selected measures to assess outcomes, which 
were selected from among published and validated scales. The General Help Seeking Ques-
tionnaire assesses mental health help-seeking but does not assess help-seeking in an online 
environment—a help-seeking strategy that could be more common among those who choose 
to access an online screening tool. Also, the instrument we used to assess barriers to care was 
selected because it was validated and brief and assessed a variety of barriers to care. It does not, 
however, assess the full range of all possible barriers to care. In the future, a different instru-
ment or modified version of the current instrument could be used to more comprehensively 
assess barriers.

Finally, the design relied on participant self-report, a strategy that might be better suited 
to understanding the acceptability and satisfaction with an intervention than the outcomes 
of that intervention. Because we were able to measure only a proxy of help-seeking behavior 
(i.e., intention to seek help), we cannot be certain about downstream effects on behavioral out-
comes. It might be fruitful to consider longitudinal research designs to allow an assessment of 
help-seeking behaviors after interaction with these online assessment tools.
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CHAPTER FOUR

Summary and Recommendations

In this chapter, we summarize our key findings from both the formative and summative evalu-
ations. We then offer recommendations to both DCoE and the SimCoach developers based on 
our evaluation results.

Key Findings

Results of the formative evaluation indicate the following:

•	 The SimCoach software system has been developed in alignment with DoD best practices 
for software development and, in many ways, goes beyond minimum standards. It is, 
therefore, flexible and adaptable and has extensive potential for technical improvements 
and alternative applications in collaborative projects.

•	 The SimCoach Beta intervention development process had mixed alignment with best 
practices for developing clinical interventions. More could be done to align its ongoing 
development with existing theory of health behavior or mental health treatment-seeking. 
Some of the specific content in SimCoach Beta, including the personalized recommenda-
tions and distress-management triggers, required modest revision to satisfy human sub-
ject protection concerns. In particular, recommended resources and specific behavioral 
recommendations to users could be further aligned with evidence.

•	 The depression and PTSD screening instruments employed by SimCoach Beta have been 
adapted into a conversational style with the aim of improving the user experience; how-
ever, they have not been sufficiently validated against the standard PHQ-9 and PCL 
screening instruments.

•	 Overall, SimCoach Beta development was heavily focused on user experience with the 
virtual human rather than on the impact of SimCoach Beta as an intervention intended 
to improve help-seeking intentions and reduce barriers to seeking help.

Results of the summative evaluation indicate the following:

•	 In an RCT powered to detect a clinically relevant effect size, data showed no significant 
difference between participants exposed to SimCoach Beta and those not exposed to any 
intervention intended to modify intentions or attitudes toward seeking help for psycho-
logical health.
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•	 Following the intervention, SimCoach Beta users did not vary from the control-group 
participants in perceptions of stigma associated with help-seeking for symptoms of 
depression or PTSD.

•	 When given the choice, fewer participants chose to use SimCoach Beta than chose tra-
ditional form-based assessments of PTSD and depression. Confusion or lack of clarity 
around each of these options, however, may have affected participants’ willingness to try 
SimCoach Beta.

•	 When participants were either randomly assigned to use SimCoach Beta, or they selected 
SimCoach Beta by choice over text-based versions of the same content, participants 
reported greater comfort disclosing symptoms and a more positive user experience than 
users of the conventional text-based, online forms did.

•	 Using SimCoach Beta did not result in unintended distress for participants.

Recommendations

We evaluated a version of SimCoach (SimCoach Beta) that was intended to be improved upon 
and extended. As such, we separate this section into recommendations for the SimCoach devel-
opers and recommendations for DCoE, which provided the funds for SimCoach development.

Recommendations for SimCoach Developers

•	 Implement best practices in development of help-seeking intervention. Emerging 
research suggests specific interventions that may promote service-member help-seeking 
intentions and behavior. SimCoach developers could consider redesigning components 
of the intervention to make them more consistent with evidence-based approaches to 
enhancing help-seeking outcomes overall, and specific to the military population (Bayir 
and Kagan, 2008; Green, 2000).

•	 Consider new approaches to SimCoach marketing. SimCoach developers anticipated 
that the novelty of the SimCoach tool would be attractive to potential users. Our findings 
suggested that advertising SimCoach with only the expression “virtual human” was not 
sufficient to attract users to select SimCoach over other, more-traditional (online form) 
options. Once users were exposed to the avatar, however, they were significantly more 
likely to find it more satisfying than the online form. More-explicit marketing of Sim-
Coach’s novel features (for example, including digital images of the avatar and links to 
sample video) could make SimCoach more attractive to a broader pool of potential users.

•	 Use validated screening instruments when possible. The goal of SimCoach is to iden-
tify users at risk for PTSD and depression and provide resources. To do this appropriately, 
instruments must be sufficiently reliable and have adequate sensitivity (i.e., an ability to 
properly identify people with the disorder) and specificity (i.e., the ability to properly 
identify people who do not have the disorder) (Lalkhen and McCluskey, 2008). Because 
many such instruments are currently available, SimCoach developers may consider 
including established screening instruments in the program.

•	 Consider using an outcome-oriented, iterative development process during subse-
quent improvements to the SimCoach intervention. To ensure that the SimCoach 
intervention is not only appealing to users but also effective in promoting help-seeking, 



Summary and Recommendations    35

the development team might identify a small set of outcome-oriented metrics (e.g., in 
collaboration with SMEs) to be monitored throughout the development process. During 
early stages of development, these metrics might be based on ratings from the SME team 
(that might also include members of the target user community). Then, during later stages 
of development, these metrics could come directly from user evaluations.

•	 Continue to design new dialogue and content to meet SimCoach goals of reaching 
a target audience of service members, veterans, and family members. The SimCoach 
team identifies reaching service members, veterans, and family members as a goal. How-
ever, the dialogue and resources provided are targeted for service members and veterans 
only. SimCoach developers may consider the development of new dialogue and content 
to address the specific needs of military family members and to potentially enhance their 
engagement with and use of SimCoach.

•	 If future versions are found to be effective, develop versions of SimCoach that are 
compatible with mobile devices and web browsers. SimCoach Beta is a web-based 
tool, but, because it uses a Flash® interface, it is not compatible for use with many mobile 
devices. Given the prevalence of mobile devices, SimCoach developers could consider 
creating a version of the software that is compatible with mobile devices. In addition, 
systematic testing of SimCoach functionality with different web browsers and possibly 
devices, such as screen readers, that allow people with visual disabilities to access websites 
may enable more people using a variety of technical devices to access the tool.

•	 Consider using SimCoach in other cases in which potentially sensitive question-
naires and information may be delivered. Our evaluation demonstrated that SimCoach 
Beta users were more comfortable and experienced less distress with the questionnaires 
and recommendations than users who filled out traditional online forms. Regardless of 
whether results are intended to encourage help-seeking or other behavioral outcomes, 
SimCoach could be applied in other circumstances in which potentially sensitive ques-
tionnaires and recommendations are necessary. Rigorous empirical evaluation of novel 
SimCoach applications is needed to demonstrate its utility in other groups or topic areas.

Recommendations for the Defense Centers of Excellence for Psychological Health and 
Traumatic Brain Injury

Our results do not show any conclusive evidence of the efficacy of SimCoach Beta. In that light, 
we offer the following recommendations to guide further decisions about DCoE’s involvement 
with SimCoach and similar programs:

•	 Consider changing funding models to motivate best practices in intervention devel-
opment. To ensure that DCoE invests its development funds in the most-promising 
technology-based projects, it may wish to require submission of pilot data prior to the 
funding of a large project. This approach is consistent with emerging federal funding 
models from the National Institutes of Health, such as the UH2/UH3 grant mechanisms 
that provide continuation funding for large projects contingent on clearly stated results 
of a pilot year. DCoE may also explore the benefit of having proposed interventions be 
theory-based and that instruments be validated, where possible.

•	 Support pilot evaluations and dissemination approaches in different contexts. Some 
of our results call into question an original premise of SimCoach—that it will be more 
attractive and engaging to users than conventional interventions. Although this was true 
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when comparing user experiences postintervention, about three-quarters of users who 
were offered the choice between a “virtual human” and an “online form” without seeing 
SimCoach selected more-conventional online forms. Supporting pilot evaluation and dis-
semination efforts that place SimCoach in more-interactive environments might help 
DCoE identify high-value placement of SimCoach.

•	 Consider investing in strategies to guide the development of technology-based clini-
cal interventions. We were unable to identify well-developed best practices for develop-
ing technology-based interventions intended to affect clinical or behavioral outcomes. If 
DCoE anticipates overseeing the development of multiple technology-based programs, 
DCoE (perhaps in partnership with other relevant agencies) might consider convening 
domain experts from clinical psychology, the user experience community, and the arti-
ficial intelligence and VR community to create such guidance to inform future work. 
Alternatively, DCoE may express this need to other agencies with more-extensive exper-
tise in technology-based intervention development to spur efficient work in this regard.

•	 DCoE might play an active role in design and monitoring of outcome-oriented 
progress metrics for technology development projects. Our evaluation shows that 
SimCoach developers have excellent foundations and motivation to create best-in-class 
virtual humans and flexible software design. However, the application of this technology 
to the use case of improving help-seeking intentions has not yet reached full potential. 
If adherence to outcome-oriented objectives is a priority for DCoE resource allocation, 
DCoE may consider building ongoing process and outcome monitoring into its future 
intervention development contracts, akin to a continuous quality improvement approach.

Conclusions

Technology-driven interventions, such as SimCoach, are on the forefront of clinical psychol-
ogy, and there is no established set of best practices that marries software development and 
development of clinical interventions. Although SimCoach had a strong approach to software 
engineering, and although the results of the RCT suggest that users had satisfactory experi-
ences using this version of SimCoach (SimCoach Beta), participants did not show greater 
intentions to seek help than users who did not receive any questionnaires or recommendations. 
It is possible that an outcome-oriented approach to developing software for behavioral change 
over a user experience–oriented approach might be preferable in this particular domain of 
interventions. Stakeholders in SimCoach and other technology-driven behavioral interventions 
might consider coordinating a consensus process for creating best practices and principles for 
future reference.
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APPENDIX A

Revisions to SimCoach Beta Recommendations

Recommendations for Those Reporting Posttraumatic Stress Disorder 
Symptoms

The SimCoach team implemented rules to determine which recommendations were supplied 
to respondents endorsing PTSD symptoms on the PCL screening tool (Lang and Stein, 2005). 
A participant was considered to exhibit a symptom if he or she chose one of two affirmative 
responses (e.g., for a question asking about the frequency of flashbacks, responding with “that 
happens to me fairly often” or “yeah, I get that all the time”) or if he or she answered three or 
more questions to the second-lowest degree (e.g., for the flashbacks question, answering “I had 
that happen a couple of times”). If a participant reported zero symptoms, that participant did 
not receive any recommendations. If a participant demonstrated one or more symptoms, Sim-
Coach Beta repeated the symptoms, then showed the following text: 

Off the bat, there’s a couple of things that you should keep in mind. Try to find someone 
to talk to about this stuff, read more about this thing you’re going through, and try getting 
back into the swing of things.

SimCoach Beta then asked whether the participant was comfortable with diving a little 
deeper. If the participant responded affirmatively, SimCoach Beta provided a recommendation.

Table A.1 lists the PTSD symptom that could be endorsed, the conversational wording 
implemented in SimCoach Beta, the original recommendation suggested by SimCoach Beta, 
and the revised recommendation implemented after evaluation by our team. The recommen-
dations supplied by our team are based on information available at the National Center for 
PTSD (National Center for PTSD, undated).

Recommendations for Those Reporting Depressive Symptoms

The SimCoach team implemented rules to determine which recommendations were supplied 
to respondents endorsing depression symptoms on the PHQ screening tool (Kroenke, Spitzer, 
and Williams, 2001). A participant was considered to exhibit a symptom if he or she chose 
one of two affirmative responses (e.g., for question on appetite, responding with “not great” 
or “no”) or if they answered three or more questions to the second-lowest degree (e.g., for the 
appetite question, answering “mostly”). As with the PTSD module, if a participant endorsed 
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Table A.1
SimCoach Beta–Provided Recommendations for Coaching for Posttraumatic Stress Disorder 
Symptoms

PTSD Symptom
SimCoach Language for 
Asking About Symptom

Original SimCoach Beta Recommendation 
Provided

Revised Recommendation 
(based on National 

Center for PTSD 
recommendations)

Feeling 
distant

You said that 
[subject: you, he, she]
[~subject:’ve,’s,’s] been 
feeling distant lately. 
[~subject: You, He, She] 
ever talk to somebody 
else who’s been feeling 
that way?

Talking to somebody who’s feeling the 
same way, might help [pron: you, him, 
her] start to sort through [~pron: your, 
his, her] own feelings.
Trauma survivors with PTSD may 
have trouble with their close family 
relationships or friendships. The 
symptoms of PTSD can cause problems 
with trust, closeness, communication, 
and problem solving. These problems 
may affect the way the survivor acts 
with others. In turn, the way a loved 
one responds to him or her affects 
the trauma survivor. A circular pattern 
can develop that may sometimes harm 
relationships.
http://www.ptsd.va.gov/public/pages/
ptsd-and-relationships.asp [National 
Center for PTSD, 2014]

No new recommendation 
suggested because the 
suggested resource links 
to the National Center for 
PTSD. 

Feeling 
irritable

You said that [subject: 
you, he, she] is feeling 
irritable. [~subject: 
You, He, She] ever tried 
controlling it?

This article might help with that, it’s an 
interesting idea.
Trauma makes some people feel 
powerless. PTSD makes you feel 
powerless. I read an article today, it 
lists causes of PTSD as the usual life-
threatening events plus: extreme 
feelings of powerlessness. . . .
http://healmyptsd.com/2009/08/treating-
ptsd-taking-control-of-the-picture.html 
[Rosenthal, 2009]

Replace the URL with the 
following: http://www.
ptsd.va.gov/public/pages/ 
anger-and-trauma.asp

Having 
flashbacks

You mentioned having 
flashbacks. [subject: You, 
He, She] ever connect 
with somebody else 
who’s been having that 
same problem?

It’s more common than you might think. 
Memories, Flashbacks and Dissociation 
as a Function of Combat PTSD/TBI: 
Experiential Research
http://ptsdasoldiersperspective.blogspot.
com/2011/06/memories-flashbacks-and-
dissociation-as.html [Lee, 2011]

Replace the URL with the 
following: http://ptsd.
about.com/od/selfhelp/a/
flashcoping

Getting upset 
at memories

Okay, you said 
[subject: you, he, she]
[~subject:’ve,’s,’s] been 
getting upset lately. 
[~subject: You, He, She] 
ever thought about how 
to control that?

It helps, airing out that stuff. Like a 
room that’s been kept shut too long—it 
hurts when that door opens, but it’s 
good.
Resource: Coping with Flashbacks
http://ptsd.about.com/od/selfhelp/a/
flashcoping.htm [Tull, 2014]

No recommendation 
provided. 

Avoiding 
things that 
might trigger 
memories

Avoidance might feel 
good now, but it’s not 
helping [pron: you, him, 
her] in the long run.

Avoidance is a common reaction to 
trauma. It is natural to want to avoid 
thinking about or feeling emotions 
about a stressful event. But when 
avoidance is extreme, or when it’s the 
main way you cope, it can interfere with 
your emotional recovery and healing. . . .
http://www.ptsd.va.gov/public/pages/
avoidance.asp [National Center for PTSD, 
date unknown]

No new recommendation 
suggested because the 
suggested resource links 
to the National Center for 
PTSD.

NOTE: Because of the dynamic nature of the Internet, some web addresses shown might no longer work.

http://www.ptsd.va.gov/public/pages/ptsd-and-relationships.asp
http://healmyptsd.com/2009/08/treating-ptsd-taking-control-of-the-picture.html
http://www.ptsd.va.gov/public/pages/anger-and-trauma.asp
http://ptsdasoldiersperspective.blogspot.com/2011/06/memories-flashbacks-anddissociation-as.html
http://ptsd.about.com/od/selfhelp/a/flashcoping
http://ptsd.about.com/od/selfhelp/a/flashcoping.htm
http://www.ptsd.va.gov/public/pages/avoidance.asp
http://www.ptsd.va.gov/public/pages/ptsd-and-relationships.asp
http://www.ptsd.va.gov/public/pages/anger-and-trauma.asp
http://ptsdasoldiersperspective.blogspot.com/2011/06/memories-flashbacks-anddissociation-as.html
http://ptsd.about.com/od/selfhelp/a/flashcoping
http://ptsd.about.com/od/selfhelp/a/flashcoping.htm
http://www.ptsd.va.gov/public/pages/avoidance.asp
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no symptoms, no recommendations were provided. For a participant endorsing one or more 
symptoms, SimCoach Beta repeated the symptoms, then showed the following text: 

Off the bat, there’s a couple of things that you should keep in mind. Try to find someone 
to talk to about this stuff, read more about this thing you’re going through, and try getting 
back into the swing of things.

SimCoach Beta then asked the participant whether he or she was comfortable with diving 
a little deeper. If the participant indicated that he or she was, SimCoach Beta provided a 
recommendation.

Table A.2 lists the depression symptom that could be endorsed, the conversational word-
ing implemented in SimCoach Beta, the original recommendation suggested by SimCoach 
Beta, and the revised recommendation implemented after evaluation by our team. For the 
purposes of the RCT, the evaluation team reviewed the SimCoach Beta recommendations 
and made some revisions based on concerns that some of the recommended links suggested 
strategies that were not evidence-based (for example, suggesting herbal remedies). However, 
to ensure that the RCT was testing a version of SimCoach Beta that was close to what was 
designed by the SimCoach team, the evaluation team attempted to make only changes needed 
to ensure participant safety.

Table A.2
SimCoach Beta–Provided Recommendations for Coaching for Depressive Symptoms

Depression 
Symptom

SimCoach Language for 
Asking About Symptom

Original SimCoach Beta Recommendation 
Provided

Revised Recommendations 
Based on VA/DoD Clinical 

Practice Guidelines for 
Depression

Not doing a 
lot of things 
that make 
[pron: you, 
him, her] 
happy

Okay, you said [subject: 
you, he, she] [~subject: 
haven’t, hasn’t, hasn’t] 
been feeling so happy 
lately. There could be a 
lot of reasons for that. 
But first off, [~subject: 
have, has, has] [~subject: 
you, he, she] done any 
exercise recently?

Well, it might be worth a try. Gettin’ 
some exercise has been medically proven 
to lift people’s spirits.
http://www.time.com/time/health/
article/0,8599,1998021,00.html [Blue, 
2010]

Replace the URL with the 
following: http://www.
ptsd.va.gov/public/pages/
coping-ptsd-lifestyle-
changes.asp

Kind of low 
energy

Okay, you said [subject: 
you, he, she] [~subject: 
haven’t, hasn’t, hasn’t] 
had much energy lately. 
There’s about a million 
possible explanations 
for that, from how 
[~subject: you, he, 
she] [~subject:’ve,’s,’s] 
been sleeping, to what 
[~subject: you, he, she] 
[~subject:’ve,’s,’s] been 
eating, to things like job 
stress. You have an idea 
of what it might be?

Well, maybe take a look at this list 
of suggestions about how to fight 
tiredness, and see if anything clicks.
Fatigue can mean feeling tired, 
lethargic, sleepy or lacking energy. Tips 
to fight fatigue include drinking lots of 
water, limiting caffeine, improving your 
diet, and getting enough sleep. Activity 
and physical exercise help fight fatigue. 
Fatigue can have a medical cause, so 
check with your doctor. Fatigue can also 
be a symptom of stress, anxiety, grief, or 
depression.
http://www.betterhealth.vic.gov.au/
bhcv2/bhcarticles.nsf/pages/ 
Fatigue_fighting_tips [State Government 
of Victoria, 2011]

No recommendation 
provided.

http://www.time.com/time/health/article/0,8599,1998021,00.html
http://www.ptsd.va.gov/public/pages/coping-ptsd-lifestyle-changes.asp
http://www.betterhealth.vic.gov.au/bhcv2/bhcarticles.nsf/pages/Fatigue_fighting_tips
http://www.time.com/time/health/article/0,8599,1998021,00.html
http://www.ptsd.va.gov/public/pages/coping-ptsd-lifestyle-changes.asp
http://www.betterhealth.vic.gov.au/bhcv2/bhcarticles.nsf/pages/Fatigue_fighting_tips
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Depression 
Symptom

SimCoach Language for 
Asking About Symptom

Original SimCoach Beta Recommendation 
Provided

Revised Recommendations 
Based on VA/DoD Clinical 

Practice Guidelines for 
Depression

Feelin’ 
fidgety or 
sluggish

Okay, you said 
[subject: you, he, she]
[~subject:’ve,’s,’s] either 
been feeling real fidgety 
lately, or real sluggish. 
You ever thought about 
[~subject: your, his, her] 
diet?

There’s probably more at work than just 
food, but there’s a pretty big connection 
between what we eat and how we feel, 
energy-wise. This article might give you 
some ideas about what to eat to feel 
differently.
Every day, millions of people complain 
about being tired, and it is really no 
wonder, what with the amount of things 
that we all need to get done in a day. 
There are so many things to do and so 
little time to get them done, and we all 
wish that there were at least 25 hours in 
a day. Most people want to find a way 
to get more energy and not feel so tired 
but are not sure of what they can do 
about it. . . .
http://healthy-lifestyle.most-effective-
solution.com/2008/01/10/tips-to-boost-
energy-and-stop-feeling-tired/ [Borzack, 
2008]

Replace the URL with the 
following: http://www.
nlm.nih.gov/medlineplus/
ency/article/003088.htm 
[“Fatigue,” 2013].

Not sleeping 
great

Okay, you said 
[subject: you, he, she]
[~subject:’ve,’s,’s] been 
having some trouble 
sleeping, so let’s take a 
look at that. You ever 
heard of sleep hygiene?

It’s your basic good sleeping habits.
Good “hygiene” is anything that helps 
you to have a healthy life. The idea 
behind sleep hygiene is the same as 
dental hygiene. Dental hygiene helps 
you stay healthy by keeping your teeth 
and gums clean and strong. Sleep 
hygiene helps you stay healthy by 
keeping your mind and body rested and 
strong. Following these tips will help you 
sleep better and feel your best.
http://www.sleepeducation.com/
Hygiene.aspx [American Academy of 
Sleep Medicine, undated]

No recommendation 
provided.

Not 
concentrating 
so well

Okay, you said 
[subject: you, he, she]
[~subject:’ve,’s,’s] been 
having some trouble 
concentrating, so let’s 
take a look at that. There 
could be a lot of reasons 
for this. Could be related 
to [~subject: your, his, 
her] body, like not having 
enough sleep, or could 
be more mental, like 
having a lot of stress. Or 
hell, maybe [~subject: 
your, his, her] neighbor’s 
car alarm goes off every 
fifteen minutes!

6 Simple Ways to Boost Concentration 
(Article): Poor concentration is 
something that we all suffer from time 
to time, but there is no need to worry. 
There are some great natural remedies 
and tricks available to help boost your 
concentration and memory, including 
the six simple ways outlined below. . . .
http://www.naturaltherapypages.com.
au/article/Poor_Concentration [“6 Simple 
Ways to Boost Concentration,” 2008]

Replace with the following 
text and URL:
You can find some 
tips for boosting your 
concentration in the 
“Difficulty concentrating or 
staying focused” section on 
this website:
http://www.ptsd.va.gov/
public/pages/coping-
traumatic-stress.asp

Table A.2—Continued

http://healthy-lifestyle.most-effective-solution.com/2008/01/10/tips-to-boost-energy-and-stop-feeling-tired/
http://healthy-lifestyle.most-effective-solution.com/2008/01/10/tips-to-boost-energy-and-stop-feeling-tired/
http://www.nlm.nih.gov/medlineplus/ency/article/003088.htm
http://www.sleepeducation.com/Hygiene.aspx
http://www.naturaltherapypages.com.au/article/Poor_Concentration
http://www.ptsd.va.gov/public/pages/coping-traumatic-stress.asp
http://www.sleepeducation.com/Hygiene.aspx
http://www.naturaltherapypages.com.au/article/Poor_Concentration
http://www.nlm.nih.gov/medlineplus/ency/article/003088.htm
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Depression 
Symptom

SimCoach Language for 
Asking About Symptom

Original SimCoach Beta Recommendation 
Provided

Revised Recommendations 
Based on VA/DoD Clinical 

Practice Guidelines for 
Depression

Not eating 
regularly

Okay, you said 
[subject: you, he, she]
[~subject:’ve,’s,’s] been 
having some trouble 
with [~subject: your, his, 
her] appetite. Granted, 
I’m not [a] nutrition 
coach, or whatever they 
call them, but seems 
like if [~subject: your, 
his, her] appetite’s off 
it’s probably a sign 
something else is wrong. 
Would you say this 
problem is new?

Well, when my computer crashed, the 
first thing the tech asked me was if I’d 
installed any new software recently. 
So I’m thinking this change in appetite 
probably has something to do with 
some other big change in your life. The 
bottom line, to me anyway, is that if 
it’s affecting your health, you should 
definitely see a doctor.

No recommendation 
provided.

Feeling 
depressed

Okay, you said [subject: 
you, he, she] [~subject: 
haven’t, hasn’t, hasn’t] 
been feeling so happy 
lately. There could be a 
lot of reasons for that. 
But first off, [~subject: 
have, has, has] [~subject: 
you, he, she] done any 
exercise recently?

Well, it might be worth a try. Gettin’ 
some exercise has been medically proven 
to lift people’s spirits.
http://www.time.com/time/health/
article/0,8599,1998021,00.html [Blue, 
2010]

Replace the URL with the 
following: http://www.
ptsd.va.gov/public/pages/
depression-and-trauma.asp 

Feeling bad 
about [pron: 
you, him, her]
[~pron: rself, 
self, self]

Okay, you said [subject: 
you, he, she] [~subject: 
haven’t, hasn’t, hasn’t] 
been feeling bad about 
[~subject: yourself, 
himself, herself], like 
[~subject: you, he, she] 
let someone down or 
screwed something up. 
[~subject: have, has, 
has] [~subject: you, he, 
she] ever written down 
[~subject: your, his, her] 
thoughts about this?

Well, I think it’s probably a good idea.
When one keeps things bottled up 
inside one’s head they just swirl around 
and around in there. Writing it down 
always makes me feel a bit of relief. 
Doesn’t have to be a fancy poem or 
anything, just something to get your 
thoughts down on paper.

Replace text with the 
following: http://www.
ptsd.va.gov/public/pages/
depression-and-trauma.asp

Table A.2—Continued

http://www.time.com/time/health/article/0,8599,1998021,00.html
http://www.ptsd.va.gov/public/pages/depression-and-trauma.asp
http://www.ptsd.va.gov/public/pages/depression-and-trauma.asp
http://www.time.com/time/health/article/0,8599,1998021,00.html
http://www.ptsd.va.gov/public/pages/depression-and-trauma.asp
http://www.ptsd.va.gov/public/pages/depression-and-trauma.asp
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Depression 
Symptom

SimCoach Language for 
Asking About Symptom

Original SimCoach Beta Recommendation 
Provided

Revised Recommendations 
Based on VA/DoD Clinical 

Practice Guidelines for 
Depression

Thinking 
about 
hurting 
[pron: you, 
him, her]
[~pron: rself, 
self, self]

Okay, you said 
[subject: you, he, she]
[~subject:’ve,’s,’s] been 
thinking about hurting 
[~subject: yourself, 
himself, herself] in some 
way. I gotta tell you, I’m 
just not equipped to 
handle that kind of thing. 
If [~subject: you’re, he’s, 
she’s] having thoughts 
of suicide, you need to 
call 911 right now. If 
[~subject: you’re, he’s, 
she’s] not in the US, find 
[~subject: your, the, the] 
local emergency number 
and dial it. Make sure you 
stay on the phone with 
the operator and wait for 
help to arrive. People out 
there care about what 
happens to [~subject: 
you, him, her]. [~subject: 
Your, His, Her] life is 
extremely valuable. Just 
dial the number—people 
are waiting to help 
[~subject: you, him, her].

No further resource given. No recommendation 
given. An affirmative 
response triggers the 
distress protocol described 
elsewhere in this report.

NOTE: Because of the dynamic nature of the Internet, some web addresses shown might no longer work.

Table A.2—Continued
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APPENDIX B

Additional Distress Signal Phrases

Vannoy and colleagues (2010) have the following list of distress-signal phrases:

•	 suicid*
•	 hurt*
•	 death
•	 harm*
•	 dying
•	 disappear
•	 kill*.

The asterisk indicates a wild card in that any text string with the characters preceding the 
asterisk would match; for example, suicid* matches suicide or suicidal.

Our clinical experts provided some additional distress-signal phrases:

•	 hate
•	 dead
•	 end it all
•	 worthless
•	 hopeless
•	 nothing will ever change
•	 hurt
•	 overdose
•	 pissed off
•	 cut
•	 slit
•	 shoot
•	 lose it
•	 strangle
•	 hang
•	 revenge
•	 take my [or his or her or their] life
•	 hit
•	 rage
•	 out of control
•	 bleed
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•	 agitated
•	 feel* trapped
•	 die
•	 no hope
•	 no reason to live
•	 gun
•	 end my [or his or her or their] life
•	 no purpose
•	 knife
•	 what’s the point?
•	 can’t take it anymore
•	 commit
•	 why am I here?
•	 crash.
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APPENDIX C

SimCoach Beta Participant Comments

We include here some of the free-text comments received from SimCoach Beta users in the 
survey. There were several favorable comments indicating that the information presented was 
useful or relevant but that it might be better tailored to the particular circumstances and 
experiences of the user. One user expressed confidentiality concerns, and another directly 
commented on what appeared to be technical difficulty. Other comments were not so much 
directly related to SimCoach Beta use as to the overall barriers service members face in seeking 
psychological health care:

•	 “Sometimes there wasn’t a long enough break in the question to response time and it 
caused it to say that your answer was [irrelevant] because it was like you answered the 
second question he asked, when you just only submitted the answer for the first.”

•	 “Maybe it was due to my doing this in my home and did not have to look in the doc face  
that made it easier for me to admit that I have issues as I have always known; something 
was wrong but did not know what to do.”

•	 “One of your PTSD questions about feeling you were in danger was too specific in that it 
seemed to cater to an infantryman patrolling in a combat zone. I was an Aviator flying in 
a combat zone. There was a constant threat to being engaged by the enemy. Depending 
on which Forward Operating Base (FOB) the Soldiers resided, there were also continuous 
and/or frequent mortar attacks that posed a danger. Fortunately for my Unit, the enemy 
was rarely accurate with its mortars, but the odd chance was always present that they 
could get lucky and put a mortar in the Unit area.”

•	 “Am still in the service. Have had inpatient treatment for trauma with VA, still attempt-
ing to get help and get through each day.”

•	 “I am just not sure this is confidential & that no one will find out.”
•	 “The biggest thing is that leadership has to not only SAY that seeking help is a sign of 

strength and when done appropriately will not harm your career but also SHOW by their 
ACTIONS that this is true.”

•	 “This survey is great for those who are unsure if they have PTSD/Depression. For those 
like myself who have been getting treated for some time, it is more of just a refresher. But 
at the same time I see it as a good thing that places like this are here getting information 
about those who may have it, and providing some information about it at the same time.”

•	 “SimCoach repeated the same question three times, and I don’t feel it provided me any 
new information.”

•	 “Thanks, this is a very interesting experience.”
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APPENDIX D

SimCoach Proposal

This appendix contains the original proposal for the development of SimCoach, which the 
SimCoach development team provided to the authors at the beginning of the evaluation.
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$(74/3*'+A!0*35!4'+3$+3!4%$/3*'+!<C'))>0''(!8*):H!,/:$!($#*,+A=!

!

M'!/((%$##!35$!/;'1$!67$#3*'+#H!N.M!2%'2'#$#!35$!8'))'0*+,!3/#I#-!
!

P=! "#$%E4$+3$%$(!3$/:-!.'+(743!3/%,$3!/7(*$+4$!%$#$/%45H!1$3!Q.'R!3/%,$3!%$#'7%4$#H!2%'1*($!*+273!3'!
4'+3$+3E4%$/3*'+!2%'4$##!

P=P=! R#3/;)*#5!3$/:#!
! R#3/;)*#5!"#$%E4$+3$%$(!3$/:!<B'4*/)!0'%I$%#H!S#>45')',*#3#H!2#>45*/3%*#3#H!'4472/3*'+/)!

/+(!25>#*4/)!35$%/2*#3#H!:$(*4/)!2%'8$##*'+/)#AH!;%/*+#3'%:!#3%/3$,*$#H!#3%7437%$!0'%I8)'0!

/##*,+:$+3#!/:'+,!4'+#7)3/+3#!;/#$(!'+!$F2$%3*#$!

! R#3/;)*#5!B&R!3$/:!<B$+*'%!)$/($%#!<.G#!/+(!PBTH!UV!/+(!UQR!.QO#!/+(!.B&#AH!

W7+*'%!)$/($%#!<$#2$4*/))>!V.G#H!SX#AH!Y/:*)>!%$2#H!.5/2)/*+#H!8*+/+4$!'88*4$%#A!;/#$(!'+!N.M!

4'+3/43#!/+(!%$4'::$+(/3*'+#!8%':!"#$%E4$+3$%$(!3$/:!!

!

P=Z=! R#3/;)*#5!/+(!$F$473$!8'47#!,%'72!2)/+!<SMBQH!Q$2%$##*'+H!Y/:*)>JN+3$%2$%#'+/)!*##7$#A!
P=Z=P=! N+1$#3*,/3$!NOU!%$67*%$:$+3#!8'%!$F2$(*3$(!%$1*$0!'8!Y'47#!T%'72#!/+(!N+(*1*(7/)!

N+3$%1*$0#!/3!"B.H!./:2!S$+()$3'+!/+(!Y3=!X$0*#!

P=Z=Z=! .%$/3$!,$+$%/)!#7;:*##*'+!3$:2)/3$!8'%!$F2$(*3$(!%$1*$0!'8!Y'47#!T%'72#JN+(*1*(7/)!
*+3$%1*$0#!2)/+!

P=Z=[=! Q$8*+$!Y'47#!T%'72#JN+(*1*(7/)!*+3$%1*$0#!'8!*+3$%$#3!<B')(*$%#H!B2'7#$#H!G35$%!8/:*)>!
:$:;$%#!/+(!8%*$+(#A!

P[!

!
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! !

"#$#%#! &'()!*+,(+-./!01,!2134*!5,14678)9:;:94('!:)+-,;:-<*!(33-**!()9!*3=-94':).!31)*+,(:)+*!!
"#$#>#! ?-*:.)!*+,43+4,-!()9!6,13-**!10!2134*!5,146*78)9:;:94('!:)+-,;:-<*!
"#$#@#! A-'-3+!()971,!9-;-'16!*+,43+4,-9!(**-**B-)+!9-;:3-*!CD6-)E-)9-9!:)+-,;:-<!F4-*+:1)*G!

6(6-,!()9!6-)3:'!F4-*+:1))(:,-*G!1)':)-!*4,;-/*G!;:,+4('!=4B()!3=(,(3+-,!*+:B4':H!
"#$#I#! J1B6:'-!()9!0:)('!,-;:-<!(''!2134*!5,14678)9:;:94('!:)+-,;:-<!31)+-)+!+1!K-!4*-9!!
"#$#L#! A4KB:+!(''!)--9-9!8MN!-O6-9:+-9!,-;:-<!6,161*('*!(+!(''!*:+-*!
"#$#P#! QO6-9:+-9!8MN!(66,1;('!3-,+:0:-9!
"#$#"R#!J1BB-)3-!2134*!5,146*78)9:;:94('!:)+-,;:-<*!(+!J(B6!&-)9'-+1)!()9!2+#!S-<:*!!
"#$#""#!J1B6:'-!2134*!5,146*78)9:;:94('!:)+-,;:-<!9(+(!(;(:'(K'-!(+!+=(+!61:)+!:)!+:B-!()9!64+!

:)+1!,-61,+!01,!9:*+,:K4+:1)!+1!(''!B-BK-,*!10!+-(B!!
!
"#T#! Q*+(K':*=!()9!-O-34+-!0134*!.,146!6'()!CUN87V99:3+:1)*!91B(:)H!

"#T#"#! M-;:-<!2134*!5,14678)9:;:94('!:)+-,;:-<*!01,!-'-B-)+*!,-'-;()+!+1!UN87V99:3+:1)*!
91B(:)!!

"#T#$#! J1B6:'-!2134*!5,146*78)9:;:94('!:)+-,;:-<!9(+(!1)!UN87V99:3+:1)*!()9!64+!:)+1!,-61,+!
01,!9:*+,:K4+:1)!+1!(''!B-BK-,*!10!+-(B!

"#T#T#! ?-*:.)!21,B(+:;-!()9!A4BB(+:;-!-;('4(+:1)!B-+=191'1./!01,!UN87V99:3+:1)*!&,1+1+/6-!
:)01,B-9!K/!B-+=191'1./!3,-(+-9!01,!&UA?G!?-6,-**:1)G!2(B:'/!()9!8)+-,6-,*1)('!8**4-*!-O6-,:-)3-#!

"#T#%#! J1)943+!21,B(+:;-!()9!A4BB(+:;-!-;('4(+:1)!01,!UN87V99:3+:1)*!B194'-!:)!WQVM!T!
!
!
"#%#! 8);-*+:.(+-!()9!-)=()3-!-O:*+:).!?J1Q!(00:':(+-9!<-KEK(*-9!31)+-)+!

"#%#"#! 2:)(':X-!?J1Q!<-KEK(*-9!*:+-*!10!:)+-,-*+!01,!:);-*+:.(+:1)!()9!-;('4(+:1)!!
"#%#$#! J,-(+-!B-+=19!<:+=!31)*4'+()+*!01,!:);-*+:.(+:).!()9!-;('4(+:).!-O:*+:).!?J1Q!(00:':(+-9!

<-KEK(*-9!31)+-)+!01,!*4:+(K:':+/!01,!A:BJ1(3=!,-0-,,('#!
"#%#T#! V**:.)!6,-9-+-,B:)-9!?J1Q!(00:':(+-9!()9!1+=-,!<-K*:+-!31)+-)+!+1!31)*4'+()+*!K(*-9!1)!

:)+-,-*+!()9!(,-(!10!-O6-,+:*-!01,!:);-*+:.(+:1)!()9!-;('4(+:1)!
"#%#%#! QO+,(3+!9(+(!-'-B-)+*!10!,-'-;()3-!0,1B!2134*!5,146*78)9:;:94('!:)+-,;:-<*!

31)+:)414*'/!:)!6(,(''-'!<:+=!(3F4:*:+:1)!()9!3,-(+:1)!10!9(+(K(*-!10!31)+-)+!01,!()('/*:*#!
"#%#>#! M-;:-<!6,1.,-**!1)!?J1Q!<-K*:+-!31)+-)+!()('/*:*!0,1B!31)*4'+()+*!
"#%#@#! 8)+-.,(+-!2:)9:).*!0,1B!?J1Q!<-K*:+-!()('/*:*!<:+=!2134*!5,146*78)9:;:94('!:)+-,;:-<!

9(+(!+1!3,-(+-!(!*+,43+4,-!01,!;-++-9!31)+-)+!B(+3=-9!+1!)--9*!()9!:)+-,-*+*!-O6,-**-9!K/!+(,.-+-9!4*-,*#!!
"#%#I#! V**:.)!6,-9-+-,B:)-9!?J1Q!(00:':(+-9!()9!1+=-,!<-K*:+-!31)+-)+!+1!31)*4'+()+*!K(*-9!1)!

:)+-,-*+!()9!(,-(!10!-O6-,+:*-!01,!:);-*+:.(+:1)!()9!-;('4(+:1)!01,!UN87V99:3+:1)*!91B(:)!
"#%#L#! V)('/*:*!()9!1,.():X(+:1)!10!?J1Q!UN87V99:3+:1)*!31)+-)+!K/!31)*4'+()+*!
"#%#P#! M-;:-<!6,1.,-**!1)!?J1Q!UN87V99:3+:1)*!<-K*:+-!31)+-)+!()('/*:*!0,1B!31)*4'+()+*!
"#%#"R#!8)+-.,(+-!2:)9:).*!0,1B!?J1Q!UN87V99:3+:1)*!<-K*:+-!()('/*:*!<:+=!2134*!

5,146*78)9:;:94('!:)+-,;:-<!9(+(!+1!3,-(+-!(!*+,43+4,-!01,!;-++-9!31)+-)+!B(+3=-9!+1!)--9*!()9!:)+-,-*+*!
-O6,-**-9!K/!+(,.-+-9!4*-,*#!!
!
!
!
"#>#! ?:('1.!9-;-'16B-)+!<:+=!4*-,E3-)+-,-9!31)*4'+()+*!+1!0--9!6,1943+:1)!+-(B!

"#>#"#! J1BB-)3-!:)01,B('!9:('1.!9-;-'16B-)+!<:+=!4*-,E3-)+-,-9!31)*4'+()+*!01,!(,-(*!(.,--9!
+1!K-!B:**:1)!3,:+:3('!(,-(*!01,!A:BJ1(3=!04)3+:1)(':+/!

!
"#>#$#! J1BB-)3-!01,B(':X-9!9-;-'16B-)+!10!9:('1.!16+:1)*!
"#>#T#! 8)3,-B-)+(''/!9-':;-,!9:('1.!31)+-)+!+1!6,1943+:1)!+-(B!

"#>#T#"#! ?-':;-,!K(*:3!9-B1.,(6=:3!()9!=:*+1,/!9:('1.!
"#>#T#$#! ?-':;-,!&UA?!9:('1.!
"#>#T#T#! ?-':;-,!?-6,-**:1)!9:('1.!
"#>#T#%#! ?-':;-,!2(B:'/!()9!8)+-,6-,*1)('!:**4-*!9:('1.!

"#>#%#! J1BB-)3-!9-;-'16B-)+!10!UN8!()9!V99:3+:1)!Y194'-!31)+-)+!
"#>#>#! J1BB-)3-!:)01,B('!UN87V99:3+:1)*!9:('1.!9-;-'16B-)+!<:+=!4*-,E3-)+-,-9!31)*4'+()+*!

01,!(,-(*!(.,--9!+1!K-!B:**:1)!3,:+:3('!(,-(*!01,!A:BJ1(3=!04)3+:1)(':+/!!

"%!
!
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! !

"#$#%#! &'(()*+)!,'-(./01)2!2)3)/'4()*5!',!6789:220+50'*;!20./'<!'450'*;!

"#$#=#! 8*+-)()*5.//>!2)/03)-!20./'<!+'*5)*5!5'!4-'2?+50'*!5).(!!

"#$#=#"#! @)/03)-!678!20./'<!
"#$#=#A#! @)/03)-!:220+50'*;!20./'<!

!

!

!

"#%#! B-'302)!?;)-C+)*5)-)2!5).(!,))2D.+E!

"#%#"#! FG.(0*)!.*2!-)30)H!I0(+'.+J!K)-;0'*!"!4-'5'5>4)!

! B-'302)!I?<<);50'*;!,'-!+J.*<);!0*!I0(&'.+J!+'*5)*5!

"#%#A#! FG.(0*)!.*2!-)30)H!I0(&'.+J!6789:220+50'*;!4-'5'5>4)!

! I?<<);50'*;!,'-!+J.*<);!0*!I0(&'.+J!6789:220+50'*;!+'*5)*5!

!

!

!

A#! L);).-+J!.*2!@);0<*!?;)-!)G4)-0)*+)!

F,,)+503)/>!)/0+050*<!?;)-!0*,'-(.50'*!*))2;!.*2!20;;)(0*.50*<!J)./5JC+.-)!0*,'-(.50'*!-)M?0-);!.*!

?*2)-;5.*20*<!',!D'5J!5J)!+/0*0+./!4-'D/)(!.*2!5J)!+?--)*5!/0(05.50'*;!',!30-5?./!J?(.*!5)+J*'/'<>#!!6J0;!

0*+/?2);!D'5J!0*5)-.+50'*;!H05J!30-5?./!+J.-.+5)-;!D?5N!('-)!D-'.2/>N!H05J!+'*5)*5!.*2!;)-30+);!5J.5!-);02)!

'?5;02)!0*5)-.+50'*;!H05J!4.-50+?/.-!+J.-.+5)-;#!

A#"#! @);0<*!'3)-.//!?;)-!)G4)-0)*+)!
! I4)+0,>!J'H!?;)-!0*5)-.+50'*!H05J!I0(&'.+J!0;!0*050.5)29(.0*5.0*)295)-(0*.5)2!!

! 82)*50,>!5J)!-)/.50'*;J04!D)5H))*!5J)!4'-5./N!5J)!30-5?./!4)-;'*.;N!.*2!'5J)-!I0(&'.+J!

;)-30+);!

! @)3)/'4!'3)-.-+J0*<!5J)();!.*2!();;.<);9OD-.*2O!',!5J)!;05)!

! P';5)-9D?0/2!+'(4/)()*5.->!+'((?*05>!

A#A#! @);0<*!?;)-!0*5)-.+50'*!H05J!30-5?./!4)-;'*.;!
! I4)+0,>!,'-(!',!?;)-94)-;'*.!0*5)-.+50'*Q!!)#<#N!?;)-C0*050.5)29!;>;5)(C0*050.5)29(0G)2C

0*050.503)!

! I4)+0,>!('2./05>!',!0*5)-.+50'*Q!()*?CD.;)295)G5!D.;)2!

! @);0<*!;5-.5)<0);!,'-!)/0+050*<!?;)-R;!2)('<-.4J0+!.*2!+/0*0+./!0*,'-(.50'*!

A#S#! L);).-+JN!2)3)/'4()*5!.*2!.;;);;()*5!',!.23.*+)2!0*5)-.+50'*!(.*.<)()*5!

! T;)-!('2)/0*<!5'!0*,'-(!0*5)-.+50'*!

! U'2)/0*<!',!4)-;0;5)*5!-)/.50'*!D)5H))*!?;)-!.*2!30-5?./!5'!0*,'-(!0*5)-.+50'*!

! B)-;?.;03)!5.+50+;!5'!0*2?+)!/).-*)-!5'!;))E!J)/4!

! F(40-0+./!;5?20);!'*!0(4.+5!',!0*5)-.+50'*!5)+J*0M?);!'*!?;)-!;)/,C20;+/';?-)!.*2!.230+)!

.2J)-)*+)!!

A#V#! @)3)/'4!4-'('!302)'!.*2!'5J)-!+'(4/)()*5.->!(.5)-0./;!,'-!+'((?*0+.50*<!*))2!.*2!30;0'*!5'!

2)+0;0'*C(.E)-;N!4)'4/)!HJ'!+.*!4-'302)!0*4?5N!.*2!'5J)-!;5.E)J'/2)-;!

!

!

S#! &'*5)*5!+-).50'*!

S#"#! @);0<*!0*,'-(.50'*!.-+J05)+5?-)!W'-0)*5)2!5'H.-2;!;)-30+)C'-0)*5)2!.-+J05)+5?-)!('2)/X!

6J)!5.-<)5!+/0*0+./!2'(.0*!+'(4-0;);!.!H)./5J!',!E*'H/)2<)!.*2!05!H0//!D)!*)+);;.->!5'!,'-(.//>!

2);+-0D)!.!;?D;)5!',!5J0;!0*!.!,?*+50'*./!5.G'*'(>#!!6J)!.-+J05)+5?-)!H0//!-)/.5)!+'((?*05>9+/0*0+./!

E*'H/)2<)!5'!-)4-);)*5.50'*./!;5-?+5?-);!?/50(.5)/>!+'*;?()2!D>!;',5H.-)!5''/;!.*2!30-5?./!J?(.*!

.<)*5;#!!YJ)-)!4';;0D/)N!;)(.*50+!H)D!;5.*2.-2;!H0//!D)!?;)2!5'!(.G0(01)!,?5?-)!0*5)-'4)-.D0/05>#!

S#"#"#! @);0<*!'4)*!0*,'-(.50'*!.-+J05)+5?-)!.*2!5''/;!5J.5!H0//!,.+0/05.5)!2)3)/'4()*5!',!+'*5)*5!

D>!'5J)-!2)3)/'4)-;#!!!!

S#"#"#"#! &'//)+5!.*2!+'(40/)!+.*202.5)!'*/0*)!-);'?-+);!,'-!()*5./!J)./5J!.*2!678!

+'*5)*5!;5.-50*<!H05J!@&'F!.,,0/0.5)2!;05);!W0*+/?20*<!!"##$%&'()!.*2!*+#%,-
.%/$01&%(#X2!

S#"#"#A#! L)30)H!.*2!3)5!+'*5)*5!,-'(!+.*202.5)!;05);!D>!IUF;#!

"$!

!
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! !

"#$#%#! &'()*+,!-((.(.!)/011(1!2+!*-+23405*2-!1263)(1!*-)/6.*-7!*-5(3-0/!)2-5(-5!8(#7#9!
*-+23405*2-!2-!)/*-*)0/!)2-.*5*2-1!0-.!12)*0/!16''235:!0-.!(;5(3-0/!)2-5(-5!8(#7#9!3(/(<0-5!
4*/*503,!0-.!)*<*/*0-!=(>!'2350/:!

"#$#"#! ?(<(/2'!*-+23405*2-!2-52/27,!0-.!*-.(;(1!52!1536)563(!)2-5(-5!)3(05*2-!0-.!3(53*(<0/!!
"#$#@#! ?(<(/2'!03)A*5()563(B2-52/27,!+23!<*3560/!A640-!*-5(30)5*2-1!8(#7#9!0.<*)(!7*<*-79!

30''235C>6*/.*-79!(4'05A(5*)9!&2)305*)9!(5):!D!5A05!*-+2341!.(<(/2'4(-5!2+!1'()*+*)!<*3560/!
A640-!07(-51!0-.!065A23*-7!>,!25A(31!81(3<*)(!EFG:!

"#$#H#! ?(<(/2'!0-!*-5(7305*<(!)2-5(-5!=23I+/2=!42.(/!5A05!*-+2341!.(<(/2'4(-5!2+!5A(!)2-5(-5!
'*'(/*-(!0-.!065A23*-7!522/1!81(3<*)(!EFG:!

J2-5(-5!.(<(/2'4(-5!=*//!1'0-!7(2730'A*)0//,C1('0305(.!5(041!01!=(//!01!.*1)*'/*-(1!8K01I1!$#@9!
$#H9!"#%:!-()(11*505*-7!0!32>615!=23I+/2=!'32)(11!=*5A!)A()I1!0-.!>0/0-)(1#!K22/1!5A05!16''235!
5A(1(!.*153*>65(.!5(041!=*//!>(!.(<(/2'(.!*-!@#%#"#!!
!
"#$#L#! G.(-5*+,B'32<*.(!61(3C(.*50>/(!)2-5(-5!8>/271:!
"#$#M#! N215(3B42.(305(!)2446-*5,!)2-5(-5!8+23641B16''235!7326'1:!

"#%#! J2-5(-5!'32.6)5*2-!
E-!2-72*-7!501I!52!.(<(/2'!5A(!<*3560/!A640-!0<0503!42.(/1!0-.!035!.('(-.(-)*(1O!<*3560/!A640-!
.*0/276(!)2-5(-5!0-.!>(A0<*23!42.(/1!8(#7#!0.<*)(C7*<*-7!50)5*)19!*-5(30)5*2-!720/1:O!!0-.!1505*)!
)/*-*)0/!)2-5(-5!52!'2'6/05(!5A(!2-/*-(!3('21*523,#!!
"#%#$#! P*3560/!A640-!035!011(5!'32.6)5*2-!!

"#%#$#$#! J2-)('5!.(1*7-!035=23I!
"#%#$#%#! Q2.(/*-7!
"#%#$#"#! R*77*-7!
"#%#$#@#! K(;563*-7!
"#%#$#H#! E-*405*2-!
"#%#$#L#! P2*)(!3()23.*-7!0-.!1,-)*-7!

"#%#%#! E65A23*-7!2+!.*0/276(!0-.!>(A0<*23!42.(/1!!
?*0/276(!065A23*-7!>(7*-1!=*5A!5A(!=3*5*-7!2+!3('3(1(-505*<(!530-1)3*'51!0-.!=*S03.!2+!2S!156.*(1!
+324!501I!$#H#!!G-+23405*2-!50;2-24*(1!0-.!'32)(11(1!.(<(/2'(.!*-!"#"!0-.!5A(!)2-5(-5!7(-(305*2-!
522/1!.(<(/2'(.!*-!@#%#"!+234!5A(!>01*1!+23!0)560/!)2-5(-5!065A23*-7!>,!>25A!5A(!61(3C)(-5(3(.!0-.!
'32.6)5*2-!5(04#!J2-5(-5!*1!.('/2,(.!52!5A(!<*3560/!A640-!36-5*4(!03)A*5()563(!+23!*-*5*0/!5(15*-7!
0-.!0-0/,1*1!>,!5A(!'32.6)5*2-!5(04#!!!!

"#%#%#$#! E65A23*-7!2+!06;*/*03,!)/*-*)0/!)2-5(-5T!!(#7#9!/*4*5(.!*-+23405*2-9!1'()*+*)!
1677(15*2-1!

!
@#! ?(<(/2'4(-5!

@#$#! ?(<(/2'!1,15(4!03)A*5()563(!823*(-5(.!52=03.1!1(3<*)(C23*(-5(.!03)A*5()563(!42.(/:!
KA(!36-5*4(!1,15(4!=*//!>(!.(<(/2'(.!61*-7!0!1(3<*)(C23*(-5(.!03)A*5()563(!0''320)A!65*/*S*-7!
3()27-*S(.!(-5(3'3*1(!.(1*7-!'055(3-1!8(#7#!1(3<*)(!42.(/9!/221(C)26'/*-7:!0-.!*-5(32'(30>*/*5,!
150-.03.1!8(#7#!A55'9!;4/9!4(1107*-7!530-1'2351:#!KA(!1(3<*)(!0''320)A!=*//!'32425(!+6563(!3(C61(!
0-.!*-5(32'(30>*/*5,!=*5A!(;5(3-0/!1,15(41!5A05!03(!1('0305(/,!.(<(/2'(.#!!E!)3*5*)0/!501I!+23!5A*1!
(++235!*1!5A(!16))(11+6/!U1(3<*)(C*S05*2-U!2+!(;*15*-7!<*3560/!A640-!)24'2-(-5!5()A-2/27*(1!
16*50>/(!+23!0-!(-5(3'3*1(!8(#7#!=(>:!(-<*32-4(-5#!E..*5*2-0//,9!0!1(5!2+!0''/*)05*2-C/(<(/!1(3<*)(1!
3('3(1(-5*-7!0-.!40-07*-7!5A(!61(3!*-5(30)5*2-!/27*)9!61(3!'3(+(3(-)(19!0-.!'3(1(-505*2-!=*//!>(!
.(<(/2'(.#!KA(!&*4J20)A!=(>!0''/*)05*2-!=*//!A03<(15!0-.!65*/*S(!5A(1(!-(=/,!.(<(/2'(.!
1(3<*)(1#!!!
@#$#$#! G.(-5*+,!0<0*/0>/(9!3(V6*3(.9!0-.B23!3(0.,!5()A-2/27*(1!52!1(3<*)(!5A(!.(1*7-!

@#$#$#$#! J23(!1(3<*)(1!8G-5(30)5*2-!40-07(39!0-*405*2-:!
@#$#$#%#! &6''235!1(3<*)(1!8Q(1107*-79!=(>!)2-5(-5!.(/*<(3,9!=(>!0''/*)05*2-!)2-50*-(39!

*.(-5*5,!40-07(39!.050>01(:!
KA(!&*4J20)A!=(>!0''/*)05*2-!=*//!65*/*S(!0!150-.03.1C>01(.!*-.6153,!(-5(3'3*1(!'/05+234!8(#7#!
W%XX9!Q*)3212+5!#YXK:!+23!3(0/*S*-79!.('/2,*-7!0-.!A215*-7!)24'2-(-5!1(3<*)(1#!!KA(!1'()*+*)!
<(-.23!1(/()5*2-!40,!)A0-7(!5A3267A265!5A(!'32Z()5!>65!(<(3,!055(4'5!=*//!>(!40.(!52!3(40*-!
'/05+234C-(6530/!>,!65*/*S*-7!150-.03.1#!!

$L!
!
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! !

"#$#$#%#! &'()*+,!-*.+/!01.21/3/)!43(5'034!67'+,18*3!.+/+83(9!/1/:53(;+,!;3-+5'1(9!
(3+41/'/8!+/<!<30'4'1/:.+='/8>!

"#$#?#! 7353,12!43(5'03!<3@'/')'1/4!
A!43(5'03!<3@'/')'1/!'4!)-3!4230'@'0+)'1/!1@!)-3!+22,'0+)'1/!B01/)(+0)B!;3)C33/!)-3!43(5'03:2(15'<3(!
+/<!43(5'03:0,'3/)!63#8#!4'.',+(!)1!+/!+22,'0+)'1/!2(18(+..'/8!'/)3(@+03!1(!ADE>#!!73@'/'/8!)-3!
'/@1(.+)'1/!3F0-+/83!(3G*'(3.3/)4!3+(,H!'/!)-3!2(1I30)!+,,1C4!@1(!'/<323/<3/)!)3+.!<353,12.3/)!
1@!'/<'5'<*+,!01.21/3/)!43(5'034!<34'8/3<!)1!'/)3(123(+)3!C')-!C3,,:<3@'/3<!43(5'034#!

"#?#! 7353,12!01.21/3/)4!
"#?#$#! 7353,12!C3;!+22,'0+)'1/!!
J-3!K'.L1+0-!C3;!+22,'0+)'1/!C',,!01.2('43!)-3!153(+,,!3F23('3/03!<34'8/3<!'/!?#$#!!J-3!C3;!
+22,'0+)'1/!'4!-14)3<!1/!)-3!4*221()!43(5'034!,+H3(!+/<!2(15'<34!)-3!'.2,3.3/)+)'1/!1@!)-3!*43(!
'/)3(@+03!+/<!)-3!+22,'0+)'1/!,18'0!<('5'/8!)-3!'/)3(+0)'1/!C')-!)-3!5'()*+,!-*.+/!63#8#!4344'1/!
'/')'+,'M+)'1/!+/<!01/@'8*(+)'1/9!)*(/:;H:)*(/!'/)3(+0)'1/9!,188'/89!+/<!4344'1/!(34*.3N3/<!
.+/+83.3/)>#!!!

"#?#$#$#! D(343/)+)'1/!N!OE!
"#?#$#?#! E/)3(+0)'1/!.+/+83(!+22,'0+)'1/!,18'0!
"#?#$#%#! &'()*+,!-*.+/!'/)38(+)'1/!ADE4!
"#?#$#"#! D3(4'4)3/)!<+)+!.1<3,4!+/<!3F)3(/+,!(341*(03!@(+.3C1(=4!623(41/+,'M+)'1/>!

"#?#?#! 7353,12N21()!5'()*+,!-*.+/!01.21/3/)4!
PF'4)'/8!5'()*+,!-*.+/!)30-/'0+,!01.21/3/)4!(3G*'(3!<353,12.3/)!3@@1()!)1!BC(+2B!)-3.!+4!
43(5'034#!!Q14)!3F'4)'/8!01.21/3/)4!+(3!<32,1H3<!@1(!('0-9!/1/:C3;!EJ!3/5'(1/.3/)4!+/<!03()+'/!
12)'.'M+)'1/4!C',,!;3!/30344+(H!)1!4*221()!<32,1H.3/)!+4!3/)3(2('43!43(5'034#!

"#?#?#$#! K.+();1<H!43(5'03!C(+22'/8!
"#?#?#?#! K.+();1<H!C3;!0,'3/)!
"#?#?#%#! 7'+,18*3!.+/+83(!
"#?#?#"#! AKRN!STO!43(5'03!C(+22'/8!

"#?#%#! 7353,12!01/)3/)!2'23,'/3!+/<!+*)-1('/8!)11,4!
L1/)3/)!<353,12.3/)!)11,4!+/<!+4410'+)3<!2(1034434!C',,!;3!<353,123<!3+(,H!'/!)-3!2(1I30)!@'(4)!)1!
4*221()!'/)3(/+,!<353,12.3/)!;*)!,+)3(!)1!43(53!+4!)-3!;+4'4!@1(!3/<:*43(!+*)-1('/8!)11,4#!!J-'4!
01/)3/)!@(+.3C1(=!C',,!,'=3,H!*)','M3!+!43(5'03!.1<3,!+/<!C',,!*)','M3!+!C3;:;+43<!'/)3(@+03!C-3(3!
2(+0)'0+,#!!L3()+'/!)11,4!63#8#!+5+)+(!0(3+)'1/9!+*<'1!(301(<'/8>!.+H!;3!<353,123<!+4!4)+/<+,1/3!
+22,'0+)'1/4#!
"#?#"#! 7353,12!C3;:;+43<!+<.'/'4)(+)'1/!)11,4!
"#?#U#! &'()*+,!-*.+/!4*;4H4)3.!<353,12.3/)!+/<!+<5+/03<!0+2+;',')'34!

"#?#U#$#! E.2(153!/1/53(;+,!;3-+5'1(!01/)(1,,3(4!
"#?#U#$#$#! E.2(153<!@+03!+/<!834)*(3!01/)(1,,3(4!
"#?#U#$#?#! A22,'0+)'1/:4230'@'0!3/-+/03.3/)4!)1!/1/53(;+,!83/3(+)'1/!(*,34!

"#?#U#?#! V@@,'/3!53(4'1/!1@!K.+()W1<H!+/'.+)'1/!4H4)3.!4*')+;,3!@1(!X3;!<3,'53(H!
"#?#U#%#! PF2(344'53!42330-!4H/)-34'4!6LQO>!

"#?#U#%#$#! E/')'+,!83/3(+,!LQO!Y,')3:2,+)@1(.!51'03!
"#?#U#%#?#! 73,'53(H!1@!?!+<<')'1/+,!51'034!
"#?#U#%#%#! R343+(0-!+/<!<353,12.3/)!1@!3.1)'1/+,N4)H,'4)'0!)30-/'G*34!

"#?#U#"#! E.2(153<!<'+,18*3:.+/+83.3/)!+/<!,+/8*+83!*/<3(4)+/<'/8!
A!C3;!+22,'0+)'1/!@1(!)-3!+<.'/'4)(+)'1/!1@!*43(!+001*/)4!+/<!+00344!01/)(1,!C',,!;3!<353,123<!)1!
4*221()!1/81'/8!.+'/)3/+/03!1@!)-3!<32,1H3<!C3;!+22,'0+)'1/#!

"#%#! KH4)3.!'/)38(+)'1/!+/<!)34)'/8!
!

!
U#! A44344.3/)Z!!J-3!3@@30)'53/344!1@!K'.L1+0-!C',,!;3!'/@1(.3<!+/<!+443443<!;H!+!43('34!1@!@1(.+)'53!+/<!

4*..+)'53!35+,*+)'1/4#!!Y1(.+)'53!35+,*+)'1/4!C',,!+44344!)-3!5'+;',')H!+/<!'.2+0)!1@!4H4)3.!<34'8/!
0-1'034!)-(1*8-!@10*4!8(1*24!+/<!'/<'5'<*+,!)34)49!C')-!(3,35+/)!)+(83)!*43(4!4'.',+(!'/!/+)*(3!)1!)-3!*43(4!
'/51,53<!'/!)-3!'/')'+,!@10*4!8(1*2N'/<'5'<*+,!'/)3(5'3C4!01/<*0)3<!@(1.!Q1/)-!"!1/C+(<9!+/<!.1(3!@1(.+,!
,+;1(+)1(H!4)*<'34#!!K*..+)'53!35+,*+)'1/4!C',,!+44344!*43(!3F23('3/03!C')-!)-3!153(+,,!4H4)3.#!
U#$#! 734'8/!4)(+)38H!+/<!.3)-1<1,18H!@1(!@1(.+)'53!35+,*+)'1/!1@!K'.L1+0-!D(1)1)H23!$!

6DJK7N732(344'1/NY+.',H!+/<!E/)3(23(41/+,!'44*34>!

$[!
!
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! !

"#$#$#! %&'&()!*+,-./!,&0&'.1!2)/3()3/&,!*22&224&+)!,&05(&2!671&+8&+,&,!5+)&/05&9!:3&2)5.+2;!
1*1&/!*+,!1&+(5'!:3&2)5.++*5/&2;!.+'5+&!23/0&<2;!*+,!=&>*05./*'!)&2)2!
"#?#! @.(32!A/.31!*+,!5+,505,3*'!5+)&/05&92!

"#?#$#! B2&/!A/.312!/*)5+A!1.225='&!(>*/*()&/!1&/2.+*2!!
"#?#$#$#! C><25(*'!*11&*/*+(&!
"#?#$#?#! %.(5*'!/.'&!6('5+5(5*+;!2.',5&/;!D*45'<!4&4=&/E!
"#?#$#F#! G>*/*()&/!0.5(&!*+,!,5()5.+!

"#?#?#! H+)&/*()5.+!4.,*'5)<!6&#A#;!4&+3!02#!)&I)!02#!0.5(&E!
"#?#F#! J3*'5)*)50&!*22&224&+)!.D!/&1./)&,!'5D&!(>*''&+A&2!

"#F#! G.+,3()!@./4*)50&!32&/!)&2)5+A!95)>!C/.).)<1&!$!2<2)&4!D./!,&25A+-,&0&'.14&+)!2311./)!
"#F#$#! K22&22!*=5'5)<!.D!2<2)&4!).!&2)*='52>!/*11./);!1/.4.)&!2&'D8,52('.23/&!
"#F#?#! K22&22!541*()!.D!*,0*+(&,!&4.)5.+*''<8&I1/&2250&!*0*)*/2!
"#F#F#! K22&22!1/&D&/&+(&;!'5L&*=5'5)<;!'5L&'5>..,!D./!/&)3/+!32&!
"#F#M#! G.''&()!:3*'5)*)50&!32&/!D&&,=*(L!D./!1.225='&!5+('325.+!5+!/&052&,!0&/25.+!
"#F#"#! J3*'5)<!K223/*+(&!

"#M#! G.415'&!*+,!*+*'<N&!,*)*!D/.4!@./4*)50&!&0*'3*)5.+!/&23')2!*+,!/&1./)!.+!/&23')2!D./!541/.05+A!
+&I)!1/.).)<1&!6O.+)>2!$P8$QE#!

"#"#! R&25A+!%344*)50&!&0*'3*)5.+!4&)>.,.'.A<!D./!%54G.*(>!C/.).)<1&!$!6CS%R;!R&1/&225.+;!
@*45'<!*+,!H+)&/1&/2.+*'!5223&2!4.,3'&2E!

"#T#! G.+,3()!&DD&()50&+&22!*22&224&+)!6./!%344*)50&!U0*'3*)5.+E!.D!CS%R;!R&1/&225.+!*+,!@*45'<!
*+,!H+)&/1&/2.+*'!H223&2!O.,3'&!!

"#T#$#! U+A*A&4&+)!.D!32&/2!
"#T#?#! V&>*05./!(>*+A&!.D!32&/2!
"#T#F#! K))5)3,&2!.D!32&/2!
"#T#M#! G'5+5(*'!&DD&()2!
"#T#"#! H41*()!.D!&4=.,5&,!5+)&/D*(&!.+!32&/!2&'D8,52('.23/&!*+,!2*)52D*()5.+!
"#T#T#! H41*()!.D!21.L&+!02#!)<1&,!21&&(>!.+!32&/!2*)52D*()5.+!*+,!:3*'5)<!.D!!
&'5(5)&,!5+D./4*)5.+!

"#P#! G.+,3()!@./4*)50&!*+,!%344*)50&!&0*'3*)5.+!.D!SVH-K,,5()5.+2!O.,3'&!5+!WUKX!F!
!
!
!
!"#$ %&'()*+,$)+$-).&/$012$3/+4&5)6$ $
!
Y5/)3*'!Z34*+2![!\&!95''!=35',!%54G.*(>!=<!325+A!&I52)5+A!HGS!05/)3*'!>34*+!)&(>+.'.A<#!
!
HGS]2! /&21&()&,! &I1&/5&+(&! *+,! 23((&22! 5+! ,&0&'.15+A! (.41&''5+A! &I1&/5&+(&2! )>*)! 1/.05,&!
2)/3()3/&,! &I1&/5&+(&2! 95''! =&! L&<! ).! )>&! ,&0&'.14&+)! .D! %54G.*(>#! HGS! 95''! '&0&/*A&! 5)2!
./A*+5N*)5.+*'! L+.9'&,A&! *+,;! *2! *11/.1/5*)&;! )&(>+5(*'! &'&4&+)2! ,&0&'.1&,! 3+,&/! )>&!V5^KS!
1/._&()#!V5^KS!52!*!'*/A&82(*'&!6$`!(>*/*()&/2;!$"!4&&)5+A2E!2(&+*/5.!9>&/&5+!2)3,&+)2!1/*()5(&!
(.+,3()5+A!=58'*)&/*'!+&A.)5*)5.+2!5+!*!(3')3/*'!(.+)&I)#!S>&!2<2)&4!9*2!,&0&'.1&,!D./!)>&!B+/&*'!
U+A5+&!*+,!/3+2!.+!*!25+A'&!(.413)&/#!V5^KS!>*2!=&&+!32&,!5+!1/&8,&1'.<4&+)!)/*5+5+A!95)>!)>&!
$`)>!OSa!RHY;! $`$2)! KVa!RHY;! *+,! $HR;! *+,! 52! =&5+A! ,&1'.<&,! *(/.22! )>&!K/4<! =<! SGO!
b*45+A!*+,!CU7!%SXH#!
!
HGS]2! *=5'5)<! ).! ,&0&'.1! /&*'52)5(! *+,! /&'&0*+)! (.+)&+)!95''! =&! *+.)>&/! (/5)5(*'! &'&4&+)! D./! )>&!
,&0&'.14&+)! .D! %54G.*(>#! HGS! 95''! '&0&/*A&! 5)2! &I1&/5&+(&! *+,! L+.9'&,A&! A*5+&,! D/.4! )>&!
K/4<! UI(&''&+(&! ^&*,&/2>51! 6Kc^E! 1/._&()#! Kc^! 52! *54&,! *)! *((&'&/*)5+A! )>&! *(:3525)5.+! .D!
)*(5)! L+.9'&,A&! .D! 5+)&/1&/2.+*'! 45'5)*/<! '&*,&/2>51! 5223&2! )>/.3A>! )>&! ,&0&'.14&+)! .D!
(.41&''5+A!D5'4&,!(*2&!2)3,5&2!*+,! 5+)&/*()50&! )&(>+.'.A5&2#!S>52!&DD./)! 52!*!(.''*=./*)5.+!95)>!
)>&!B#%#!K/4<!X&2&*/(>! H+2)5)3)&! D./!V&>*05./*'! *+,!%.(5*'!%(5&+(&2! 6KXHE!@./)!^&*0&+9./)>!

$Q!
!



66    SimCoach Evaluation

! !

"#$#%&'(! )*+,! -./")01! 2%&,+'34%&45! &#4#6%*,! +$! ,(#! 78&9! :#6#48;+*<! =>/! ?+4@#:! $'#*%&+8$!

?8'3$#:!8*!A%,,4#?+#4:!#,(+'$1!.3*:#:!A5!,(#!)1B1!=&@5!C8&;$!8?!C(%;4%+*$D!ECF!:#6#48;#:!,78!

$'#*%&+8$D!8*#!,%&<#,#:!%,!487#&!#*4+$,#:!-GHIGJ0!%*:!8*#!,%&<#,#:!%,!KCL$!%*:!M3*+8&!8??+'#&$1!

F(#!?+4@$!;&86+:#!'8@;#44+*<D!&#%4+$,+'!$'#*%&+8$!,(%,!;&8689#!:+$'3$$+8*!7+,(+*!3*+,$!%A83,!,(#!

N<&#5!%&#%$O!8?!'(%44#*<+*<D!#,(+'%445I&#4#6%*,!:#'+$+8*$1!F(#!?+4@$!(%6#!A##*!$(87*!,8!%!7+:#!

&%*<#!8?!PLB$D!&%*9$D!%*:!:#;485@#*,!#Q;#&+#*'#$D!%*:!86#&%44!%44!(%6#!?83*:!,(#!?+4@$! ,8!A#!

6#&5!&#%4+$,+'!%*:!&#4#6%*,1!F(#!?+4@$!%&#!+*!,(#!;&8'#$$!8?!A#+*<!:+$,&+A3,#:!%'&8$$!,(#!=&@51!

!

ECF!7+44!%4$8!4#6#&%<#!,(#!$+<*+?+'%*,!@#*,%4!(#%4,(!%*:!&#(%A+4+,%,+8*!#Q;#&,+$#!,(%,!+$!%6%+4%A4#!

%,! ,(#! '#*,#&! %*:! ?&8@! 8,(#&! )BC! :#;%&,@#*,$1! F(#! ECF! R"2BSCT! /%A! (%$! '8*$+:#&%A4#!

#Q;#&+#*'#! +*! ,(#! :#$+<*D! :#6#48;@#*,! %*:! #6%43%,+8*! 8?! C4+*+'%4!R+&,3%4! "#%4+,5! %;;4+'%,+8*$!

:%,+*<!A%'9!,8!UVVW1!F(#!&#$#%&'(!%*:!:#6#48;@#*,!?&8@!,(+$!<&83;!(%$!4#%:!,8!,(#!'&#%,+8*!8?!

%:6%*'#:! $+@34%,+8*! ,884$! ?8&! 2FBX! GQ;8$3&#! F(#&%;5! -R+&,3%4! E&%Y0D! K#3&8;$5'(848<+'%4!

=$$#$$@#*,! -R"C2=F0D! 2(5$+'%4ZL''3%;%,+8*%4! F(#&%;5! "#(%A+4+,%,+8*! -KEX""I"G"C0! %*:!

,(#!4%A!(%$!;+8*##&#:!+*!,(#!%;;4+'%,+8*!8?!R+&,3%4!(3@%*!;%,+#*,$!?8&!,&%+*+*<!*86+'#!'4+*+'+%*$!

8*! (87! ,8! '8*:3',! $#*$+,+6#! :+%<*8$,+'! +*,#&6+#7$! 7+,(! ;%,+#*,$! (%6+*<! '(%44#*<+*<! '4+*+'%4!

:+$8&:#&$1!F(+$!#Q;#&,+$#!+$!$3;;4#@#*,#:!A5!48*<I$,%*:+*<!'844%A8&%,+6#!&#4%,+8*$(+;$!7+,(!)BC!

'844#%<3#$! +*!$8'+%4!78&9D!;$5'(848<5D!8''3;%,+8*%4! ,(#&%;5D!;(5$+'%4! ,(#&%;5D! +*!%::+,+8*! ,8!%!

7#44!?8&@#:!*#,78&9!8?!'844#%<3#$!?&8@!8,(#&!+*$,+,3,+8*$!7(8!7+44!$#&6#!%$!'8*$34,%*,$!8*!,(#!

;&8M#',1!

!

[#! 7+44! :&%7! 8*! ECF! '8&#! '8@;#,#*'#$! +*! '8@;3,#&! $'+#*'#D! %&,+?+'+%4! +*,#44+<#*'#D! *%,3&%4!

4%*<3%<#! ;&8'#$$+*<D! <&%;(+'$D! $8?,7%&#! #*<+*##&+*<D! (3@%*! '8@;3,#&! +*,#&%',+8*D! '4+*+'%4!

;$5'(848<5D!*#3&8;$5'(848<5D!;(5$+'%4!,(#&%;5!%*:!+*,#44+<#*,!,3,8&+*<1!!

!

!"#$ %&'($)*+,-&$.-.$/0102)*30$!
! !

F(#! *##:! ?8&! @+4+,%&5I$;#'+?+'! (#%4,(! +*?8&@%,+8*! +$! <&87+*<! %,! %*! %$,83*:+*<! &%,#1! "#'#*,!

$,%,+$,+'$! +*:+'%,#! ,(%,! %! <&87+*<! ;#&'#*,%<#! 8?! @+4+,%&5! ;#&$8**#4! %&#! $3&6+6+*<! 783*:$! %*:!

+*M3&+#$! &#'#+6#:! +*! LE.ZLG.! '8@;%&#:! ,8! ,(#! '8*?4+',$! 8?! ,(#! ;%$,1! .8&! #Q%@;4#D! 8*#! &#;8&,!

$3<<#$,$!,(%,!8?!%44!,(8$#!783*:#:!+*!E&%YD!=?<(%*+$,%*!%*:!*#%&A5!$,%<+*<!48'%,+8*$!\!,(#&#!+$!%!
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6"%%&77))! #"2! 7.)! ='7)2'/7&"'/*! :"'#)2)'6)! "'! ='7)**&+)'7! Q&278/*! F+)'70! I=QFJ! /'(! #2)\8)'7!

"2+/'&>)2! "#! 6"'#)2)'6)0! /'(! 1"230."40! "'! )%"7&"'! /'(! ?&278/*! .8%/'0,! -)! @)*"'+0! 7"! 7.)!

F%)2&6/'! F00"6&/7&"'! #"2! F27&#&6&/*! ='7)**&+)'6)! IFFF=J! /'(! 7.)! ='7)2'/7&"'/*! G"6&)75! #"2!

H)0)/26.!"'!B%"7&"',!!P2,!T2/76.!&0!7.)!/87."2!"#!"?)2!KLL!7)6.'&6/*!/27&6*)0,!

%-./($ 0#$ 1/2! &0! /! S2"W)67! P&2)67"2! /7! 7.)! R'&?)20&75! "#! G"87.)2'! :/*&#"2'&/;0! ='07&787)! #"2!
:2)/7&?)! E)6.'"*"+&)0! I=:EJ,! [0,! ]&%! "?)20))0! %8*7&$(&06&4*&'/25! )##"270! 7./7! &'7)+2/7)!

7)6.'"*"+5! /'(! %)(&/! &'! &''"?/7&?)! /'(! 80)#8*! 1/50! #"2! 72/&'&'+! /'(! )(86/7&"',! [0,! ]&%!

"?)20))0!7.)!F2%5!BC6)**)'6)!&'!^)/()20.&4!IF_^J!42"W)679!/!6"**/@"2/7&"'!1&7.!7.)!R,G,!F2%5!

H)0)/26.! ='07&787)`0! Y7,! ^)/?)'1"27.! H)0)/26.! R'&7! I^)/()2! P)?)*"4%)'7J,! F_^! 6"%@&')0!

"2&+&'/*! #&*%$@/0)(! 6/0)0! 1&7.! /! /! 1)@$@/0)(! 6/0)! %)7."(! 7)/6.&'+! 0507)%! #"2!

(&072&@87)(N@*)'()(! )'?&2"'%)'70,! [0,! ]&%! "?)20))0! 7.)! "'$+"&'+! ()?)*"4%)'7! "#! B^B:E!

<&^FE9!/!08&7)!"#!&%%)20&?)!7)6.'"*"+5!7""*0!#"2!72/&'&'+!')+"7&/7&"'!/'(!*)/()2!%))7&'+0!&'!/!

62"00$68*782/*! )'?&2"'%)'7,! E.)! )##"27! &0! /! 6"**/@"2/7&"'! 1&7.! F2%5! /+)'6&)09! )(86/7&"'/*!

4056."*"+&0709!/'(!+/%)!()0&+'!)C4)270,!G.)!&0!"2!./0!@))'!7.)!42"W)67!*)/()2!#"2!7.)!F2%5Y=E9!

:/0)![)7."(!F87."2&'+!E""*0!I:[FEJ9!G"6&"$:8*782/*!='7)2/67&?)!E2/&'&'+!IG:=^J!G507)%9!/'(!

B%)2+)'65![/'/+)%)'7!='7)2/67&?)!E2/&')2!IB[=EJ!42"W)670,!

!

$
!

aV!

!

http://www.ict.usc.edu/~gratch
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! !

!"#"!$ %&'()(*(+,$&-.$/+,012'+,$
!
!"#$%$&$'()*+(,+'-$%.'(/'01"*2*3%'#(
!
"#$!%&'()(*($!+,-!.-$/()0$!"$1#&,2,3)$'!4%."56!/'!/&!)&($-7)'1)82)&/-9!2/:,-/(,-9!7$0,($7!(,!(#$!
/70/&1$;$&(! ,+! 0)-(*/2! -$/2)(9! (-/)&)&3! /882)1/(),&'6! 8-,0)7$'! /! *&)<*$! /&7! '*88,-()0$!
$&0)-,&;$&(!+,-!(#$!/70/&1$;$&(!,+!0)-(*/2!#*;/&!($1#&,2,39=!!>,!,(#$-!2/:,-/(,-9!)&!(#$!?,-27!
#/'! '*1#! -$/79! /11$''! (,!?,-27! 12/''! (/2$&(! /1-,''! (#$! -/&3$! ,+! 7)'1)82)&$'! (#/(! );8/1(! 0)-(*/2!
#*;/&! 7$')3&@! ! 1,;8*($-! 3-/8#)1'6! 1,;8*($-! /&);/(),&6! 1,;8*($-! 3/;$'6! /*7),! -$&7$-)&36!
/-()+)1)/2! )&($22)3$&1$6! &/(*-/2! 2/&3*/3$! 8-,1$'')&36! /&7!A,229?,,7B3/;$! )&7*'(-9! 8-,+$''),&/2!
1,&($&(! 8-,7*1$-'! 43-/8#)1! /-()'('6!.C%! /&);/(,-'6! /*7),! $&3)&$$-'6!?-)($-'6! /1(,-'6! $(1=5=! ! "#$!
%."! )&12*7$'! '(/($D,+D(#$D/-(! EF! )&'(/22/(),&'6! )&12*7)&3! (#$! E)-(*/2! F$/2)(9! "#$/(-$! /&7!
G2/(H,-27=!!"#$!EF!"#$/(-$!*'$'!#)3#D-$',2*(),&!3-/8#)1'!/&7!'8/()/2)I$7!',*&7!(,!);;$-'$!(#$!
8/-()1)8/&('! )&! /! ');*2/($7! '$(()&3=! !J&! KC%!L&9M!F$/2)(9!N,&'($-! %FO! 4PQ! 8-,1$'',-'! /&7! R!
3-/8#)1'! 8)8$'5! 3$&$-/($'! (#$! );/3$'6!?#)1#! (#-$$!S/-1,! TUT! 8-,V$1(,-'! 8-,V$1(! ,&(,! /! 1*-0$7!
'1-$$&! (#/(! )'! W=XY! +$$(! #)3#! /&7! OP=O! +$$(! ?)7$=! ! G2/(H,-27! )'! /! ;)M$7! -$/2)(9! ');*2/(),&!
$&0)-,&;$&(6!;$-3)&3!1)&$;/()1!'(/3$1-/+(!($1#&)<*$'!?)(#!);;$-')0$!;$7)/!($1#&,2,39=!!"#$-$!
)'!$<*)8;$&(!+,-!#)3#D-$',2*(),&!7)3)(/2!8#,(,3-/8#96!7)3)(/2!0)7$,6!/&7!1/2):-/(),&=!!%&!/77)(),&6!
(#$-$! /-$! '8$1)/2)I$7! 8-,V$1(! '9'($;'! +,-! 7)'(-):*($7! -$&7$-)&36! $&0)-,&;$&(! 1/8(*-$6! /&7!
-$+2$1(/&1$! +)$27!;$/'*-$;$&(=! !J!&$?!7$0)1$!?$!#/0$! )'! ,*-!Z)3#(!K(/3$6! /! PUD+,,(D7)/;$($-!
'8#$-)1/2!7$0)1$!7$')3&$7!(,!)22*;)&/($!/&7!8#,(,3-/8#!/&!,:V$1(!,-!8$-',&['!+/1$!+-,;!/!7$&'$!
'$(! ,+! 2)3#()&3! 7)-$1(),&'! /&7! 0)$?)&3! /&32$'\! )(! 1/&! /2',! 1/8(*-$! ,:V$1(! 3$,;$(-9! (#-,*3#!
'(-*1(*-$7!2)3#()&3=!!%&!/77)(),&6!(#$!%&'()(*($!1,&(/)&'!2/:,-/(,-)$'!+,-!',+(?/-$!7$0$2,8;$&(!/&7!
*'$-! '(*7)$'6! )&12*7)&3!&$(?,-]$7!H)&7,?'6!N/1)&(,'#! /&7!^>%_!?,-]'(/(),&'! 4K*&6!K,2/-)'6!
KC%6!/&7!Z)&*M5=!!K,+(?/-$!)&12*7$'!/!0/-)$(9!,+!0)-(*/2!#*;/&6!');*2/(),&6!/&7!&/(*-/2!2/&3*/3$!
7)/2,3*$!'9'($;'=!
!
(
!
454( 6+'.%*&#(*+(,&++'"$(7'2'.-"$(7'#'-+01(-"8(9'.'2*:;'"$(<7=9>(?*+@(
!
A%+$&-2(B&;-"#(
!
%."['! -$'8$1($7! $M8$-)$&1$! /&7! '*11$''! )&! 7$0$2,8)&3! 1,;8$22)&3! $M8$-)$&1$'! (#/(! 8-,0)7$!
'(-*1(*-$7! $M8$-)$&1$'! ?)22! :$! ]$9! (,! (#$! 7$0$2,8;$&(! ,+! K);.,/1#=! %."! ?)22! 2$0$-/3$! )('!
,-3/&)I/(),&/2! ]&,?2$73$! /&76! /'! /88-,8-)/($6! ($1#&)1/2! $2$;$&('! 7$0$2,8$7! *&7$-! (#$!S)ZJ"!
8-,V$1(=!S)ZJ"!)'!/!2/-3$D'1/2$!4PU!1#/-/1($-'6!PY!;$$()&3'5!'1$&/-),!?#$-$)&!'(*7$&('!8-/1()1$!
1,&7*1()&3!:)D2/($-/2!&$3,()/(),&'!)&!/!1*2(*-/2!1,&($M(=!"#$!'9'($;!?/'!7$0$2,8$7!+,-!(#$!^&-$/2!
`&3)&$!/&7!-*&'!,&!/!')&32$!1,;8*($-=!S)ZJ"!#/'!:$$&!*'$7!)&!8-$D7$82,9;$&(!(-/)&)&3!?)(#!(#$!
PU(#!N">!a%E6! PUP'(! JS>!a%E6! /&7! P%a6! /&7! )'! :$)&3! 7$82,9$7! /1-,''! (#$!J-;9! :9! ".N!
C/;)&3!/&7!b`L!K"F%=!
!
%."['! /:)2)(9! (,! 7$0$2,8! -$/2)'()1! /&7! -$2$0/&(! 1,&($&(!?)22! :$! /&,(#$-! 1-)()1/2! $2$;$&(! +,-! (#$!
7$0$2,8;$&(! ,+! K);.,/1#=! %."! ?)22! 2$0$-/3$! )('! $M8$-)$&1$! /&7! ]&,?2$73$! 3/)&$7! +-,;! (#$!
J-;9! `M1$22$&1$! Z$/7$-'#)8! 4J_Z5! 8-,V$1(=! J_Z! )'! /);$7! /(! /11$2$-/()&3! (#$! /1<*)')(),&! ,+!
(/1)(! ]&,?2$73$! ,+! )&($-8$-',&/2! ;)2)(/-9! 2$/7$-'#)8! )''*$'! (#-,*3#! (#$! 7$0$2,8;$&(! ,+!

cQ!
!
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! !

"#$%&''()*!+('$&,!"-.&!./0,(&.!-),! ()/&1-"/(2&! /&"3)#'#*(&.4!53(.!&++#1/! (.!-!"#''-6#1-/(#)!7(/3!

/3&!8494!:1$;!<&.&-1"3! =)./(/0/&! +#1!>&3-2(#1-'! -),!9#"(-'!9"(&)"&.! ?:<=@!A#1/!B&-2&)7#1/3!

<&.&-1"3! 8)(/! ?AB<8@4! C-1/("0'-1';! 1&'&2-)/! (.! /3&! 7#1D! ,&2&'#%()*! :EB! +('$&,! ."&)-1(#.!

+#"0.&,!#)!6-//'&+(&',!&/3(".4!A0),&,!6;!/3&!8494!:1$;!F#1%.!#+!F3-%'-().G!=F5!,&2&'#%&,!/7#!

."&)-1(#.G!#)&!/-1*&/&,!-/!'#7&1!&)'(./&,!?HIJHK@!-),!#)&!/-1*&/&,!-/!LFM.!-),!N0)(#1!#++("&1.4!

53&!+('$.!%1#2(,&!"#$%&''()*G!1&-'(./("!."&)-1(#.!/3-/!%1#2#D&!,(."0..(#)!7(/3()!0)(/.!-6#0/!/3&!

O*1&;!-1&-.P!#+!"3-''&)*()*G!&/3("-'';J1&'&2-)/!,&"(.(#).4!53&!+('$.!3-2&!6&&)!.3#7)!/#!-!7(,&!

1-)*&!#+!QM9.G!1-)D.G!-),!,&%'#;$&)/!&R%&1(&)"&.G!-),!#2&1-''!-''!3-2&!+#0),!/3&!+('$.! /#!6&!

2&1;!1&-'(./("!-),!1&'&2-)/4!53&!+('$.!-1&!()!/3&!%1#"&..!#+!6&()*!,(./1(60/&,!-"1#..!/3&!:1$;4!

!

!"#$$ %&'()&*$+,-&./0&/)$1,/).(2)3$
!

53&!9($F#-"3!%1#N&"/!/&"3)("-'!,&2&'#%$&)/!(.!$#./!1&'-/&,!/#!-!2-1(&/;!#+!=F5!S(1/0-'!T0$-)!

C1#N&"/.4! 9($F#-"3! 7(''! '&2&1-*&! /3&.&! %1&J&R(./()*! %1#N&"/.! %1($-1(';! 6;! $-D()*! 0.&! #+!

()+1-./10"/01&! -),! -1/! -..&/.! +#1! 1&J0.&! -.! -! %'-/+#1$! +#1! "1&-/()*! -),! &2#'2()*! 1&.&-1"3!

%1#/#/;%&.4!53(.!()"'0,&.!/3&!*-$&!&)*()&!"#))&"/(#).!-),!-1/!1&%#.(/#1(&.!+1#$!/3&!U0).'()*&1!

%1#N&"/G!-.!7&''!-.!:1/!-..&/.!-),!,&2&'#%$&)/!/##'.!"1&-/&,!()!/3&!HBHF5G!5:FVG!9("DF-''!-),!

S(1/0-'!C-/(&)/!%1#N&"/.4!53&!9$-1/6#,;!%1#N&"/!7(''!-'.#!%1#2(,&!1&'&2-)/!-)($-/(#)! /##'.4!M)!

/3&!"'()("-'! +1#)/G! /3&!&R(./()*!D)#7'&,*&!6-.&!+1#$!1&.&-1"3&1.! ()2#'2&,! ()! /3&!C59WG!<H<F!

-),!S<FC:5!%1#N&"/.!7(''!6&!&.%&"(-'';!1&'&2-)/!+#1!()+#1$()*!"#)"&%/0-'!,&2&'#%$&)/!-.!/3&;!

%&1/-()!/#!%.;"3#.#"(-'!-),!"#*)(/(2&J$#/#1!(..0&.4!

$
!"4$ +,-&./0&/)$56./738&*$9:67;0&/)$<+59=>+,-&./0&/)$56./738&*$?/@,.0()7,/$$
$ <+5?=$%&:67.&*$
!

=F5!7(''! 1&X0(1&! -""&..! /#! *#2&1)$&)/! %&1.#))&'! +#1! /3&! %01%#.&! #+! 0),&1./-),()*! /3&! /-1*&/!

-0,(&)"&G! (,&)/(+;()*! )&&,.G! ()+#1$()*! ,&.(*)G! -),! /&./()*! /3&! .;./&$4! L&&,&,! %&1.#))&'! 7(''!

()"'0,&!*#2&1)$&)/!.#"(-'!7#1D&1.G!$&,("-'!%1#+&..(#)-'.G!.&)(#1!'&-,&1.!?FM.!-),!Y9UG!>L!-),!

>WH!FW<.!-),!F9Q.@G!#/3&1!$('(/-1;!%&1.#))&'!7(/3!%&1.%&"/(2&!?F3-%'-().G!+()-)"&!#++("&1.@G!

N0)(#1!'&-,&1.!?LFM.G!CB.@G!/1##%.!?-"1#..!1-)D.G!.&12("&.G!#)J%#./!2.4!#++J%#./G!$&)/-'Z%3;.("-'!

3&-'/3!-++'("/&,G!O3&-'/3;P@!-),!+-$(';!$&$6&1.Z.(*)(+("-)/!#/3&1.4!

I[!

!
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! !

!"#$ %&'()*+($
!

"#$%!&!

!

'$()!&*!+,-./01!1$%2#1!$/.3#-0#!%#(#$%04!

!

! ,-.#/$ ,-.0#$
! 12$ 10$ 13$ 1!$ 12$
! 5#6! 701! 8,9! :#0! ;$-! <#=! >$%! ?6%! >$

@!

;/-! ;/A! ?/2!

&*&!B(1$=A3(4!1#$C(! ! ! ! ! ! ! ! ! ! ! ! !

&*D!B(1$=A3(4!$-.!#E#0/1#!

#$%A@!F,0/(!2%,/6!6A$-(!

GH'5:I!:#6%#((3,-I!

<$C3A@JK-1#%6#%(,-$A!3((/#(L!

! ! ! ! ! ! ! ! ! ! ! !

&*M!K-9#(132$1#!$-.!#-4$-0#!

#E3(13-2!:+,B!$FF3A3$1#.!N#=O

=$(#.!0,-1#-1!GH'5:I!

:#6%#((3,-I!

<$C3A@JK-1#%6#%(,-$A!3((/#(L!

!

!

! ! ! ! ! ! ! ! ! ! !

&*P!:3$A,2!.#9#A,6C#-1!N314!

/(#%O0#-1#%#.!0,-(/A1$-1(!1,!

F##.!6%,./013,-!1#$C!GH'5:I!

:#6%#((3,-I!

<$C3A@JK-1#%6#%(,-$A!3((/#(L!

! ! ! ! ! ! ! ! ! ! ! !

!

!

&*Q!H%,93.#!/(#%O0#-1#%#.!

1#$C!F##.=$0)!

! ! ! ! ! ! ! ! ! ! ! !

!

'$()!D*!:#(32-!R(#%!BE6#%3#-0#!

!

! ,-.#/$ ,-.0#$
! 12$ 10$ 13$ 1!$ 12$
! 5#6! 701! 8,9! :#0! ;$-! <#=! >$%! ?6%! >$

@!

;/-! ;/A! ?/2!

D*&!:#(32-!,9#%$AA!/(#%!

#E6#%3#-0#!

! ! ! ! ! ! ! ! ! ! ! !

D*D!:#(32-!/(#%!3-1#%$013,-!

N314!93%1/$A!6#%(,-$(!

! ! ! ! ! ! ! ! ! ! ! !

!

D*S!T#(#$%04!$-.!

.#9#A,6C#-1!,F!$.9$-0#.!

3-1#%$013,-!C2C1*!

! ! ! ! ! ! ! ! ! ! ! !

D*M!:#9#A,6!6%,C,!93.#,! ! ! ! ! ! ! ! ! ! ! ! !

!

'$()!S*!+,-1#-1!0%#$13,-!

!

! ,-.#/$ ,-.0#$
! 12$ 10$ 13$ 1!$ 12$
! 5#6! 701! 8,9! :#0! ;$-! <#=! >$%! ?6%! >$

@!

;/-! ;/A! ?/2!

S*&!:#(32-!3-F,%C$13,-!

$%0431#01/%#!

! ! ! ! ! ! ! ! ! ! ! !

S*D!+,-1#-1!6%,./013,-! ! ! ! ! ! ! ! ! ! ! ! !

!

!

!

!

DU!

!



76    SimCoach Evaluation

! !

!

!

!

"#$%!&'!()*)+,-.)/0!

!

!

! !"#$%& !"#'$&
! ()& ('& (*& (+& ()&
! 1)-! 230! 4,*! ()3! 5#/! 6)7! 8#9! :-9! 8#

;!

5</! 5<+! :<=!

&'>!()$?=/!#/@!@)*)+,-!

$;$0).!#93A?0)30<9)!

! ! ! ! ! ! ! ! ! ! ! !

&'B!()*)+,-!3,.-,/)/0$! ! ! ! ! ! ! ! ! ! ! ! !

&'C!1;$0).!?/0)=9#0?,/!#/@!

0)$0?/=!

! ! ! ! ! ! ! ! ! ! ! !

!

"#$%!D'!:$$)$$.)/0!

!

! !"#$%& !"#'$&
! ()& ('& (*& (+& ()&
! 1)-! 230! 4,*! ()3! 5#/! 6)7! 8#9! :-9! 8#

;!

5</! 5<+! :<=!

D'>!()$?=/!E,9.#0?*)!

)*#+<#0?,/!E,9!1?.F,#3A!

-9,0,0;-)!

! ! ! ! ! ! ! ! ! ! ! !

D'B!6,3<$!=9,<-!#/@!

?/@?*?@<#+!?/0)9*?)G$!

! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! !

!

1)-0).7)9!H4,*).7)9!I$0#7+?$A!<$)9J3)/0)9)@!0)#.$!K>'>L!

J! 6,3<$!=9,<-$!MN"1(O!()-9)$$?,/O!6#.?+;P?/0)9-)9$,/#+!?$$<)$QR!S/*)$0?=#0)!STU!9)V<?9).)/0$O!@)E?/)!E,3<$!

=9,<-$P?/@?*?@<#+!?/0)9*?)G$!,E!?/0)9)$0O!-+#/!?/0)9*?)G$!K>'B'>!J>'B'DL!

!

J! S/?0?#+!#/#+;$?$!,E!3,/0)/0!#/@!@)+?*)9;!,E!)W?$0?/=!(F2I!9)$,<93)$!K>'&'>J>'&'CO!C'>'>'>O!C'>'>'BL!

J! S/?0?#0)!@)$?=/!,E!?/E,9.#0?,/!#93A?0)30<9)!KC'>'>OC'>'BL!

J! ()$?=/!,*)9#93A?/=!.)$$#=)$P0A).)$P)W-)9?)/3)!E,9!<$)9$!#0!0A)!$?0)!KB'>O!B'BL!

J! ()$?=/!$;$0).!#93A?0)30<9)!K&'>L!

!! :$$)$$!0)3A/,+,=?3#+!E)#$?7?+?0;!,E!39?0?3#+!*?90<#+JA<.#/!3,.-,/)/0$!K&'>'>L!

!! S@)/0?E;!-+#//)@!/)G!3,.-,/)/0$!K&'>'>L!

!! ()0)9.?/)!?/E,9.#0?,/!)W3A#/=)!9)V<?9).)/0$!K&'>'BL!!

J! S/?0?#0)!X1)9*?3)J?Y#0?,/Z!,E!)W?$0?/=!3,9)!3,.-,/)/0$!M4[O!1.#907,@;Q!K&'>'BO!&'B'BL!

J! [#</3A!7#$?3!G)7!#--+?3#0?,/!#/@!?/E9#$09<30<9)!K&'B'>L!

!! S/$0#/0?#0)!7#$?3!$?0)!E)#0<9)$!H!7+,=O!E,9<.$O!#/,/;.,<$!3,/0#30!E,9.!0,!-9,*?@)!

E))@7#3%P$<==)$0?,/$!

J! S/?0?#0)!3,..</?0;!@)$?=/!-9,3)$$!E,9!?/-<0!,/!@)$?=/!,E!3A#9#30)9$P)W-)9?)/3)!KB'>L!

!! F,/3)-0!#90!!KC'&'>'>L!

!! IW#.-+)!@?#+,=<)$P3,.-+)0)!?/0)9#30?,/$!KC'B'BL!

J! S@)/0?E;!%);!-)9$,/#+?Y#0?,/!/))@$!M</@)9$0#/@?/=!0A#0!0A?$!G?++!7)!*)9;!+?.?0)@!?/!0A)!E?9$0!;)#9Q!KB'CL!

J! ()*)+,-!-9,.,!*?@),!H!,/J3#.)9#!?/0)9*?)G$!G?0A!+)#@)9$O!0#9=)0!#<@?)/3)O!)W#.-+)$!,E!-,$$?7+)!!

3A#9#30)9$P)W-)9?)/3)O!-9,.,0?,/!,E!3,..</?0;!$?0)!KB'&L!

J! ()+?*)9!?/?0?#+!$;/0A)0?3!*,?3)!G?0A!F8\!6+?0)!-+#0E,9.!K&'B'D'CL!

J! S/?0?#0)!9)$)#93A!,/!#@*#/3)@!?/0)9#30?,/!.#/#=).)/0!KB'CL!

!

()3).7)9!H!8#93A!

B]!

!
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! !

"! #$%&'!()$&*'!+,-./0!/1*)1''2$30!#4526782391)*1)'$346!2''&1':;!;!#2346!<=>!4**)$?46'0!%$5513%1!@$%&'!
()$&*823A2?2A&46!2391)?21B'!CDEFEG"DEFEDDH!

"! =1?21B!*)$()1''!$@!/I$J!B1K'291!%$39139!43467'2'!CDELEMH!
"! <391()491!)1'&69'!$@!@$%&'!()$&*'!B29N!/I$J!B1K"K4'1A!%$39139!(49N1)23(!43A!)1@2315139!CDELEL0DELEOH!
"! <3292491!?2)9&46!N&543!K1N4?2$)!%$39139"%)1492$3!43A!*2*16231!A1?16$*5139!CPEDEP0!PEDEL0!PEDEM0!LEFEPH!

!! <3292491!A1?16$*5139!$@!%$39139!4&9N$)23(!9$$6'!+@$)!2391)346!A1?16$*5139"&'1!@2)'9:!CLEFEPH!
!! Q$%R"&*!A246$(&1'!B29N!?2)9&46!N&543'!+@$)!B2S4)A!$@!$S!91'9':!CPEDEP0!PEFEFH!
!! #$)5462S1!9)24(1!%4*4K26297!CPEDELH!
!! .94)9!23@$)546!%6232%46!A246$(!A1?16$*5139!"!&'1)"%1391)1A!43A!*)$A&%92$3!9145+,-./8/1*)1''2$30!

#45267!<''&1':!CDEMED0!PEDELH!
!! ,)$9$97*1!2329246!%4*4K26297!9$!$@@6231"1T*$)9!.54)9>$A7!U325492$3'!CLEFEMEFH!

"! <3292491!4?494)!4)9!A1?16$*5139!CPEFEFH!
!! /1?16$*!A)4@9'8%$3%1*9!4)9!!!

"! I$3923&1!A1'2(38A1?16$*5139!$@!B1K!4**62%492$3!%$5*$3139'0!?2)9&46!N&543!%$5*$3139'8'1)?2%1"2S492$3!
CLEFED0!LEFEFH!

"! I$3923&1!A1?16$*5139!$@!B1K!%$55&3297!43A!)1'$&)%1!%$39139!CPEDEVH!
"! /162?1)!2329246!4A?43%1A!@4%1!43A!(1'9&)1!%$39)$661)!CLEFEMEDH!

!
U*)26W!X&31!
!

"! I$5513%1!@$)5462S1A!A246$(!A1?16$*5139!W!&'1)"%1391)1A!43A!*)$A&%92$3!9145!CDEMEF0!PEDELH!
"! <3%)151394667!A162?1)!A246$(!%$39139!9$!*)$A&%92$3!9145!CDEMEP0!PEDELH!

!! /162?1)!K4'2%!A15$()4*N2%!43A!N2'9$)7!A246$(!CDEMEPEDH!
!! /162?1)!,-./!A246$(!CDEMEPEFH!

"! I$3923&1!%$39139!%)1492$3!43A!91'923(!CPEFH!
!! Y'4K26297!91'9'!$@!A246$(&1!9N)$&(N!B2S4)A"$@"$S!'1''2$3'!CDEMEF0!PEFEF0MEFH!
!! >1(23!4A?2%1!(131)492$3!5$A1623(!CPEFEPH!

"! I$3923&1!4?494)!A1?16$*51390!41'9N192%!)1@2315139!43A!4325492$3!A1?16$*5139891'923(!CPEFEDH!
!! I$3923&1!9$!)1@231!A246$(&1!5$%R"&*'!9N)$&(N!B2S4)A"$@"$S!91'923(!!!
!! =1@231!%$3%1*9!4)9!43A!K1(23!4325492$3!91'9'!!

"! #23462S1!'1)?2%18U,<!'*1%2@2%492$3'!14)67!23!5261'9$31!CLEDEFH!
!! U%N21?1!'1)?2%1"61?16!2391()492$3!+*4*1)"K4'1A:!4%)$''!'7'915!921)'!CLEFEPH!

"! I$3923&1!A1'2(38A1?16$*5139!$@!B1K!4**62%492$3!%$5*$3139'!CLEFEDH!
"! I$3923&1!A1'2(38A1?16$*5139!$@!?2)9&46!N&543!%$5*$3139'!+2A14667!Z[!2'!$36231!K7!3$B0!43A!*$)92$3'!$@!

9N1!\]!+.54)9>$A7:!2'!%6$'1!'$!9N49!9N17!%43!K1!&'1A!23!9N1!4K$?1!91'9':!CLEFEFH!
"! U%N21?1!K4'2%!2391()492$3!K19B113!B1K0!?2)9&46!N&543!43A!1T91)346!)1'$&)%1!6471)'!+547!)1^&2)1!

'9&K'81T45*61!A494:!CLEFEDEPH!
"! U%N21?1!@&66!2391()492$3!$@!B1K"15K$A21A!?2)9&46!N&543!+4325492$30!A246$(&10!Z[:!CLEFEPH!
"! /162?1)!9B$!4AA292$346!'739N192%!?$2%1'!B29N!IQY!#6291!*649@$)5!CLEFEMEPH!
"! #$%&'!()$&*!43A!23A2?2A&46!2391)?21B'!$3!.25I$4%N!*)$9$97*1!CMEFH!

!
X&67W!U&(&'9!

"! <3%)151394667!A162?1)!A246$(!%$39139!9$!*)$A&%92$3!9145!CDEMEP0!PEDELH!
!! /162?1)!/1*)1''2$3!A246$(!CDEMEPEPH!
!! /162?1)!#45267!43A!<391)*1)'$346!2''&1'!A246$(!9$!*)$A&%92$3!9145!CDEMEPELH!

"! .7'915!61?16!2391()492$3!43A!91'923(!+B1K!4**62%492$3!8!?2)9&46!N&543!8!1T91)346!)1'$&)%1':!CLEPH!
"! #23462S1!%$39139!A1?16$*5139!+K1N4?2$)0!A$5423!5$A16':!CPEFEF0!PEFEP0!LEFELH!
"! I$3A&%9!%$39)$661A!91'923(8_U!B29N!@&66!'7'915!CLEP0!DEPH!
"! J3A!$@!Q478`14)!D;!/162?1)7!$@!B$)R23(!46*N4!+29!)&3'0!N4'!K113!91'91A!23!%$39)$661A!&'1)!91'9'0!*4)9'!547!

'9266!K1!K&((7!+N2(N1'9!)2'R';!64913%70!4325492$3'0!349&)46!643(&4(1:!CLEPH!
"! JT45231!43A!)1?21B!.25I$4%N!\1)'2$3!D!*)$9$97*1!K7!&'1)"%1391)1A!9145!CDEOEDH!
"! #$%&'!()$&*!43A!23A2?2A&46!2391)?21B'!$3!.25I$4%N!*)$9$97*1!CMEFH!
"! /1'2(3!'9)491(7!43A!519N$A$6$(7!@$)!@$)5492?1!1?46&492$3!$@!.25I$4%N!,)$9$97*1!D!

+,-./8/1*)1''2$38#452678<391)*1)'$346!2''&1':!CMEDH!
!

Pa!
!
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! !

!

!

!

!

!

!

"#$%!&!

!

'$()!*+!,-./012!2$%3#2!$0/4#.1#!%#(#$%15!

!

! !"#$%& !"#$$&
! '(& '$& ')& '*& '(&
! 6#7! 812! 9-:! ;#1! <$.! =#>! ?$%! @7%! ?$

A!

<0.! <0B! @03!

*+C!D(2$>B4(5!$./!#E#102#!

F-10(!3%-07!7B$.!

G'HIJ@//4124-.(!/-K$4.L!

!

! ! ! ! ! ! ! ! ! ! ! !

*+M!I.:#(243$2#!$./!#.5$.1#!

#E4(24.3!;,-D!$FF4B4$2#/!

N#>O>$(#/!1-.2#.2!

G'HIJ@//4124-.(L!

! ! ! ! ! ! ! ! ! ! ! !

*+P!;4$B-3!/#:#B-7K#.2!

N425!0(#%O1#.2#%#/!

1-.(0B2$.2(!2-!F##/!

7%-/0124-.!2#$K!

G'HIJ@//4124-.(L!

! ! ! ! ! ! ! ! ! ! ! !

*+Q!R%-:4/#!0(#%O1#.2#%#/!

2#$K!F##/>$1)!

! ! ! ! ! ! ! ! ! ! ! !

!

'$()!&+!;#(43.!S(#%!DE7#%4#.1#!

!

! !"#$%& !"#$$&
! '(& '$& ')& '*& '(&
! 6#7! 812! 9-:! ;#1! <$.! =#>! ?$%! @7%! ?$

A!

<0.! <0B! @03!

&+*!;#(43.!-:#%$BB!0(#%!

#E7#%4#.1#!

! ! ! ! ! ! ! ! ! ! ! !

&+&!;#(43.!0(#%!4.2#%$124-.!

N425!:4%20$B!7#%(-.$(!

! ! ! ! ! ! ! ! ! ! ! !

&+C!T#(#$%15!$./!

/#:#B-7K#.2!-F!$/:$.1#/!

4.2#%$124-.!K3K2+!

! ! ! ! ! ! ! ! ! ! ! !

&+C!;#:#B-7!7%-K-!:4/#-! ! ! ! ! ! ! ! ! ! ! ! !

!

'$()!C+!,-.2#.2!1%#$24-.!

!

! !"#$%& !"#$$&
! '(& '$& ')& '*& '(&
! 6#7! 812! 9-:! ;#1! <$.! =#>! ?$%! @7%! ?$

A!

<0.! <0B! @03!

C+*!;#(43.!4.F-%K$24-.!

$%1542#120%#!

! ! ! ! ! ! ! ! ! ! ! !

C+&!,-.2#.2!7%-/0124-.! ! ! ! ! ! ! ! ! ! ! ! !

!

C*!

!
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! !

!
!
!
!
!
!
!
!
"#$%!&'!()*)+,-.)/0!
!
! !"#$%& !"#$$&
! '(& '$& ')& '*& '(&
! 1)-! 230! 4,*! ()3! 5#/! 6)7! 8#9! :-9! 8#

;!
5</! 5<+! :<=!

&'>!()*)+,-!$;$0).!
#93?@0)30<9)!

! ! ! ! ! ! ! ! ! ! ! !

&'A!()*)+,-!3,.-,/)/0$! ! ! ! ! ! ! ! ! ! ! ! !
&'B!1;$0).!@/0)=9#0@,/!#/C!
0)$0@/=!

! ! ! ! ! ! ! ! ! ! ! !

!
"#$%!D'!:$$)$$.)/0!
!
! !"#$%& !"#$$&
! '(& '$& ')& '*& '(&
! 1)-! 230! 4,*! ()3! 5#/! 6)7! 8#9! :-9! 8#

;!
5</! 5<+! :<=!

D'B!E,/C<30!F,9.#0@*)!<$)9!
0)$0@/=!G@0?!-9,0,0;-)!>!
$;$0).!F,9!
C)$@=/HC)*)+,-.)/0!$<--,90!

! ! ! ! ! ! ! ! ! ! ! !

D'&!E,.-@+)!#/C!#/#+;I)!C#0#!
F9,.!F,9.#0@*)!)*#+<#0@,/!
9)$<+0$!#/C!9)-,90!,/!9)$<+0$!

! ! ! ! ! ! ! ! ! ! ! !

D'D!()$@=/!$<..#0@*)!
)*#+<#0@,/!.)0?,C,+,=;!F,9!
1@.E,#3?!-9,0,0;-)!>!

! ! ! ! ! ! ! ! ! ! ! !

E,/C<30!)FF)30@*)/)$$!
#$$)$$.)/0!,F!J"1(K!
()-9)$$@,/!#/C!
6#.@+;HL/0)9-)9$,/#+!@$$<)$!
.,C<+)!

! ! ! ! ! ! ! ! ! ! ! !

!
1)-0).7)9M230,7)9!

M! N,++,<0!,F!G,9%@/=!#+-?#!F,9!0)$0@/=!O&'A'>K!&'A'AP!
M! E,/0@/<@/=!0)$0@/=HQ:!O&'BP!
M! ()+@*)9;H+#</3?!,F!G,9%@/=!7)0#!O&'A'>K!&'A'AP!
M! 6,3<$!=9,<-$!R"SLH:CC@30@,/$TU!!N)*@)G!=9,<-H@/C@*@C<#+!@/0)9*@)G$K!3,.-@+)!@/0)9*@)G!C#0#!#/C!

C@$09@7<0)!0,!0)#.!O>'B'>M>'B'AP!
M! ()$@=/!#/C!C)*)+,-.)/0!,F!3,/0)/0M39)#0@,/!#/C!-@-)+@/)!0,,+$!F,9!)/CM<$)9!#<0?,9@/=!OB'>K!&'A'BP!
M! E,..)/3)!C)*)+,-.)/0!,F!"SL!#/C!:CC@30@,/!.,C<+)!3,/0)/0!O>'D'&P!
M! LC)/0@F;!-9@,9@0@)$!F,9!/)G!F)#0<9)$H3?#9#30)9$H3,/0)/0!OA'>K!A'AP!
M! 2/=,@/=!$@0)H3,/0)/0!.#@/0)/#/3)!OB'AP!
M! N)$)#93?!).,0@,/#+H$0;+@$0@3!$-))3?!$;/0?)$@$!0)3?/@V<)$!O&'A'D'BP!
M! E,/C<30!F,9.#0@*)!<$)9!0)$0@/=!G@0?!-9,0,0;-)!>!$;$0).!F,9!C)$@=/HC)*)+,-.)/0!$<--,90!OD'BP!

!
!

BA!
!
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! !

"#$%&'(&)*+,-.,)/!
*! 0&123-4567!89:;<!
*! =&43-!>&134-!$?!-&@!?&,2.)&15,AA$'B,-/3-4!3-?),12).A2.)&!"!&1B&A3,CC/!)&?3-&'&-21!2$!B&)1$-,C3D,23$-!,->!

,.2E$)3-4F!8G:HI!G:GI!9:G<!
*! J$''&-A&!3-?$)',C!0=K57>>3A23$-1!>3,C$4!>&%&C$B'&-2!@32E!.1&)*A&-2&)&>!A$-1.C2,23$-1!8H:L:L<!
*! J$''&-A&!?$)',C3D&>!>&%&C$B'&-2!$?!0=K57>>3A23$-1!>3,C$4!$B23$-1!8H:L:M<!
*! N-4$3-4!132&5A$-2&-2!',3-2&-,-A&!8;:G<!
*! O&134-!?$)',23%&!,->!1.'',23%&!&%,C.,23$-!'&2E$>$C$4/!?$)!0=K57>>323$-1!B)$2$2/B&!8H:;:;<!

!
*! J$'B3C&!,->!,-,C/D&!>,2,!?)$'!?$)',23%&!&%C.,23$-!)&1.C21!,->!)&B$)2!$-!)&1.C21!8L:9<!

!
!
P&().,)/!"!7.4.12!

*! K-A)&'&-2,CC/!>&C3%&)!>3,C$4!A$-2&-2!2$!B)$>.A23$-!2&,'!8H:L:Q<!
!! O&C3%&)!0=K!>3,C$4!
!! O&C3%&)!7>>3A23$-1!>3,C$4!

*! O&134-!1.'',23%&!&%,C.,23$-!'&2E$>$C$4/!?$)!R3'J$,AE!B)$2$2/B&!H!ST0ROI!O&B)&113$-I!
P,'3C/53-2&)B&)1$-,C!311.&1!'$>.C&U!8L:L<!

*! J$->.A2!&??&A23%&-&11!,11&11'&-2!$?!T0ROI!O&B)&113$-I!P,'3C/53-2&)B&)1$-,C!311.&1!'$>.C&!8L:M<!
*! V&4.C,)!B.1E&1!$?!)&?3-&'&-21!2$!?)$-2*&->!89:GI9:;<!
*! W->!$?!X,/5Y&,)!GZ!O&C3%&)/!$?!@$)[3-4!(&2,!$?!,.2E$)3-4!2$$C1!,->5$)!7TK1!
*! W\,'3-&!,->!)&%3&@!R3'J$,AE!0=K57>>3A23$-1!B)$2$2/B&!(/!.1&)*A&-2&)&>!2&,'!8H:M:G<!
*! N-4$3-4!132&5A$-2&-2!',3-2&-,-A&!8;:G<!
*! O&C3%&)!1/-2E&23A!%$3A&1!@32E!3'B)$%&>!&'$23$-512/C&!A$-2)$C!89:G:L:;<!

!
T)$]&A2!X3C&12$-&1!
!

! T)$'$23$-,C!%3>&$!$?!2E&!A$-A&B2!,->!?.2.)&!%313$-!
*! O&C3%&)/Z!;!'$-2E1!,?2&)!A$-2),A2!12,)2!

! ^&(132&!@E&)&!R3'J$,AE!,->!$2E&)!)&1$.)A&1!A,-!(&!,AA&11&>!
*! O&C3%&)/Z!P3)12!C,.-AE!@32E3-!;!'$-2E1!,?2&)!A$-2),A2!12,)2!
*! O&C3%&)/Z!V&4.C,)!)&%313$-1!,1!,BB)$B)3,2&!2E)$.4E$.2!B&)3$>!$?!B&)?$)',-A&!

! ^$)[3-4!,CBE,!$?!%3)2.,C!E.',-1!S32!).-1I!E,1!(&&-!2&12&>!3-!A$-2)$CC&>!.1&)!2&121I!B,)21!',/!123CC!(&!(.44/!
SE34E&12!)31[1Z!C,2&-A/I!,-3',23$-1I!-,2.),C!C,-4.,4&U!2E,2!@3CC!1.BB$)2!)34$)$.1!2&123-4:!0E&)&!@3CC!(&!,2!
C&,12!2@$!3-2&),A23%&!%3)2.,C!E.',-1!S',C&!,->!?&',C&U:!0E&!1B&A3?3A!3-2&),A23$-!@3CC!E,%&!2$!(&!>&?3-&>!,1!
B,)2!$?!2E&!>&134-!B)$A&11!C&,>3-4!.B!2$!'3C&12$-&!H!(.2!32!31!&\B&A2&>!2$!3-AC.>&!2E&!A,B,(3C323&1!?$)!
4,2E&)3-4!(,13A!>&'$4),BE3A!3-?$)',23$-!2$!E&CB!3>&-23?/!2E&!B)$(C&'1I!&-4,43-4!3-!1.BB$)23%&!>3,C$4I!,->!
E&CB3-4!2$!A$--&A2!2E&!.1&)!2$!E&,C2E!A$-2&-2!,->!)&43$-,C!E&,C2EA,)&!B)$%3>&)1:!R$'&![3->!$?!
B&)1$-,C3D,23$-!@3CC!(&!,%,3C,(C&:!0E&!A$-2&-2!@3CC!3-AC.>&!,-!&'BE,131!$-!T0RO5O&B)&113$-!,->!$-!
?,'3C/54&-&),C!@&CC-&11!311.&1:!0E&!.1&)!@3CC!,C1$!E,%&!1$'&!C3'32&>!$BB$)2.-323&1!?$)!%$3A&!3-B.2:!

*! O&C3%&)/Z!HG!'$-2E1!,?2&)!A$-2),A2!12,)2!
! V&B$)2!,($.2!,11&11'&-21!@32E!@$)[3-4!,CBE,!
! V&%31&>567*&>!@$)[3-4!(&2,!%3)2.,C!E.',-1!?$)!4&-&),C!C,.-AE!

*! O&C3%&)/Z!H9!'$-2E1!,?2&)!A$-2),A2!12,)2!
! _3)2.,C!E.',-1!@32E!)&?3-&'&-215,>>323$-,C!A,B,(3C323&1!(,1&>!$-!?&&>(,A[!?)$'!.1&)!2&123-4:!0E&!%3)2.,C!

E.',-1!@3CC!,C1$!E,%&!,!)3AE&)!'$>&C!$?!2E&!.1&)!2$!,CC$@!?$)!>&&B&)!B&)1$-,C3D,23$-!,->!2,3C$)3-4!$?!2E&!
&\B&)3&-A&:!0E&!%3)2.,C!E.',-!AE,),A2&)1!@3CC!&\2&->!2E&3)!?$A.1!2$!2),.',23A!(),3-!3-].)/!S0=KU!,->!
,>>3A23$-:!

*! O&C3%&)/Z!G9!'$-2E1!,?2&)!A$-2),A2!12,)2!
! K-323,C!,.2E$)3-4!2$$C!,->!7TK1!2$!,CC$@!;)>!B,)2/!AC3-3A3,-1!2$!,.2E$)!R3'J$,AE!`.&123$-1!,->!)&1B$-1&1!
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9:;<)!*$,/3#&%,1!&+'2!&$'=+(!&,!='$%,3)!2%(%&'$5!%1)&'(('&%,1)!-,$!-,#3)!0$,3*!)&3/%+)!'1/!&+)&%107!
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EFG!*+$!)34>+#&?!-,$!QRO!)34>+#&)!KES?OGG!&,&'(L7!!!
!
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,&4*(+!'&#)!(,,3,,731-,!(1/!4(,3!7(1(03731->!/*(+&0!/323+&5731->!(1/!#32*3'!&;!5#&-&-@53,$!
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!
W*/3&!D#&/:4-*&1!!
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E,F$'-6$-(! &*! 3$)->! 9,-(',77$.! H-+7&**)5)$.! C-5,'6&(),-! I9HCJ:! K$-*)()F$! L2(! H-+7&**)5)$.!
IKLHJ!C-5,'6&(),-:!,'!;,'!M55)+)&7!H*$!M-74!I;MHMJ!C-5,'6&(),-8!!!

!
"#$!%&'()$*!.,!-,(!&-()+)%&($!(#&(!)-!%$'5,'6&-+$!,5!(#)*!+,-('&+(!(#$!9,-('&+(,'!/)77!>$-$'&($!,'!
-$$.! &++$**! (,! $<%,'(=+,-(',77$.! )-5,'6&(),-! ,'! ($+#-,7,>4:! ,'! &-4! E,F$'-6$-(! ;2'-)*#$.!
B$*(')+($.! C-5,'6&(),-8! ! C5:! .2')->! %$'5,'6&-+$! ,5! (#)*! +,-('&+(:! (#$! E,F$'-6$-(! ,'! (#$!
9,-('&+(,'!3$+,6$*!&/&'$!(#&(!(#$!9,-('&+(,'!/)77!>$-$'&($!,'!-$$.!&++$**!(,!$<%,'(=+,-(',77$.!
)-5,'6&(),-! ,'! ($+#-,7,>4! ,'!E,F$'-6$-(! ;2'-)*#$.! '$*(')+($.! )-5,'6&(),-:! )(! *#&77! -,()54! (#$!
,(#$'!%&'(48!!"#$!%&'()$*!*#&77!(#$-!?,)-(74!$)(#$'N!

IOJ! P$>,()&($! &! +,-('&+(! 6,.)5)+&(),-! (,! *%$+)5)+&774! ).$-()54! &-4! *2+#! $<%,'(=+,-(',77$.!
)-5,'6&(),-!,'! ($+#-,7,>4!,'!E,F$'-6$-(!;2'-)*#$.!B$*(')+($.!C-5,'6&(),-!&-.! (,! ).$-()54!
&-4!*%$+)5)+!+,-(',7*!&-.!%237)+&(),-!'$*(')+(),-*!&%%7)+&37$!(,!*2+#!)-5,'6&(),-Q!!
IRJ! P$>,()&($! &! +,-('&+(! 6,.)5)+&(),-! (#&(! $7)6)-&($*! (#$! '$12)'$6$-(! 5,'! %$'5,'6&-+$! ,5!
/,'0! (#&(! /,27.! )-F,7F$! $<%,'(=+,-(',77$.! )-5,'6&(),-! ,'! ($+#-,7,>4! ,'! E,F$'-6$-(!
;2'-)*#$.!B$*(')+($.!C-5,'6&(),-Q!,'!
ISJ!P$>,()&($!(#$!('&-*5$'!,5!-,-='$*(')+($.!)-5,'6&(),-!(#&(!/,27.!&77,/!9,-('&+(,'!(,!5275)77!
)(*!,37)>&(),-*!2-.$'!(#)*!+,-('&+(8!
C(!*#&77!3$!(#$!E,F$'-6$-(T*!'$*%,-*)3)7)(4!(,!).$-()54!*2+#!E,F$'-6$-(!;2'-)*#$.!B$*(')+($.!
C-5,'6&(),-!%'),'! (,! '$7$&*$! (,! (#$! C9"!34!6&'0)->!&77! '$*(')+($.!.,+26$-(*! &-.!$7$+(',-)+!
6$.)&!/)(#!(#$!&%%7)+&37$!E,F$'-6$-(!.$*)>-&(),-!,'!34!$<%7)+)(74!-,()54)->!(#$!C9"!,5!&-4!
*2+#! '$*(')+(),-*! &%%7)+&37$! (,! )-5,'6&(),-! +,-F$4$.! )-! (#$! +,2'*$! ,5!6$$()->*:! ($7$%#,-$!
+,-5$'$-+$*! ,'! ,(#$'! ,'&7! .)*+2**),-*! '$7&()->! (,! (#)*! $55,'(8! ! ",! &).! (#$! E,F$'-6$-(! )-!
%$'5,'6)->! )(*! '$*%,-*)3)7)(4:!/#$-! (#$! C9"!*$$0*!,'! '$+$)F$*! )-5,'6&(),-!5,'! (#$! 5)'*(! ()6$!
I/#$(#$'! )-! %$'*,-:! 34! %#,-$:! ,'! ,(#$'/)*$J! 5',6! E,F$'-6$-(! %$'*,--$7! ,'! >,F$'-6$-(!
+,-('&+(,'!%$'*,--$7!/#,!#&F$!-,(!%'$F),2*74!3$$-!)-F,7F$.!/)(#!(#$!C9"!,-!(#)*!%',?$+(:!(#$!
C9"! /)77! $-.$&F,'! (,! '$6)-.! (#$6! (#&(! )-5,'6&(),-! %',F).$.! (,! (#$! C9"! )*! -,(! '$*(')+($.!
2-7$**!'$*(')+(),-*!&'$!).$-()5)$.!&-.!&>'$$.!2%,-!)-!&.F&-+$!)-!(#$!6&--$'!%'$*+')3$.!)-!(#)*!
&>'$$6$-(8!
!

C-! (#$! $F$-(! (#&(! (#$! $<%,'(! +,-(',77$.! )-5,'6&(),-! )-F,7F$.! )-! (#$! +,-('&+(! )*! 7)6)($.! (,!
E,F$'-6$-(!;2'-)*#$.!B$*(')+($.!C-5,'6&(),-!I)8$8:!(#$!9,-('&+(,'!/)77!-,(!>$-$'&($!&-4!$<%,'(=
+,-(',77$.!)-5,'6&(),-J:!&-4!%237)+&(),-!'$*(')+(),-*!&>'$$.!(,!34!(#$!%&'()$*!*#&77!3$!7)6)($.!(,!&!
%'$=%237)+&(),-! '$F)$/! '$12)'$6$-(! *,7$74! 5,'! (#$! %2'%,*$! ,5! $-*2')->! (#&(! (#$! E,F$'-6$-(!
;2'-)*#$.! B$*(')+($.! C-5,'6&(),-! )*! -,(! .)*+7,*$.8! ! "#$! &++$%(&-+$! ,5! *2+#! &! 7)6)($.! %'$=
%237)+&(),-! '$F)$/! '$12)'$6$-(! *#&77! -,(! &7($'! (#$! *(&(2*! ,5! (#$! '$*$&'+#! &*! ;2-.&6$-(&7!
B$*$&'+#!,'!,(#$'/)*$!)-#)3)(!(#$!')>#(!,5!(#$!9,-('&+(,'!(,!%237)*#!(#$!'$*27(*!,5!)(*!'$*$&'+#8!
!

US!
!
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! !

!"#"#$%&'()**&+$,&(-'./-.)*($$
$
"#$%$!&%$!'(!%$)*%+,*+(')!('!*#$!-&%*+,+-&*+('!(.!'('/0121!3$%)(')!+'!*#+)!$..(%*4!$5,$-*!*#&*!67"!
)#&88! '(*! -%(9+:$! ;('/0121! 3$%)(')! <+*#! &,,$))! *(! =(9$%'>$'*! ?@%'+)#$:! A$)*%+,*$:!
6'.(%>&*+('!<+*#(@*!-%+(%!<%+**$'!&--%(9&8!.%(>!*#$!67"!=(9$%'>$'*!3%(B%&>!C&'&B$%!(%!(*#$%!
:$)+B'&*$:! =(9$%'>$'*! %$-%$)$'*&*+9$! D@'8$))! *#$E! >$$*! *#$! )-$,+.+,! %$F@+%$>$'*)! .(%! &'!
6'*$%'&*+('&8! "%&..+,! +'! G%>)! A$B@8&*+(')! D6"GAH! 8+,$')$! $5$>-*+('H1! ! ?(%! -@%-()$)! (.! *#+)!
$..(%*4!*#$!*$%>!I;('/0121!3$%)(')J!)#&88!>$&'!&'E!+':+9+:@&8!(*#$%!*#&'!&!0121!,+*+K$'4!&!8$B&8!
-$%>&'$'*!%$)+:$'*!DI=%$$'!7&%:J!#(8:$%H4!(%!&!8$B&8!-(8+*+,&8!&)E8$$!(%!%$.@B$$1$
!
$
!"#"0$123.45&*-$

!
;LG!

!
!

MM!
!
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! !

!"#$$%&&'()*+',$-.)/0,123$
!
"##$#%!&'!()*+,-'!./0123$415!64/178/#7!$9!:/;<15!=4$>5/8?'!@14A/4BC$553#?'!DE%!DE'!
!
!
!
!

FG!
!
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! !

!"#$$%&'(')%*+,-.+&/$0*12.3*4*-5'$
!
"#!$%&'%!($!)**$+,-./0!(0'!$12'*(.3'/!.&'#(.4.'&!)1$3'5!"67!/0)--!)**$+,-./0!(0'!4$--$8.#9!()/:/;!
!
<;!"67!/0)--!0)3'!)!=/'%>*'#('%'&!(')+!($!*$#&=*(!()%9'(!)=&.'#*'!%'/')%*05!3'(!?6$@!()%9'(!
%'/$=%*'/5!)#&!,%$3.&'!.#,=(!($!*$#('#(>*%')(.$#!,%$*'//;!
!
70'!),,%$)*0!/0)--!.#*-=&'!!

! @/()1-./0.#9!(0'!&'/.9#!)#&!AB@!(')+/!
! 6$#&=*(.#9!4$*=/!9%$=,!('/(/!
! C.--.#9!)#D!#''&'&!9),/!.#!8'1>1)/'&!*$#('#(!
! ?'3'-$,.#9!&.)-$9='!.#!(0'!)%')/!$4!E7A?!)#&!7F"!
! "('%)('!$#!&.)-$9='!1)/'&!$#!4''&1)*:!

!
G;!"67!/0)--!%'/')%*0!)#&!&'/.9#!=/'%!'H,'%.'#*';!
!
70'!),,%$)*0!/0)--!.#*-=&'I!

! ?'/.9#.#9!$3'%)--!=/'%!'H,'%.'#*'!
! ?'/.9#.#9!=/'%!.#('%)*(.$#!8.(0!3.%(=)-!,'%/$#)/!
! J'/')%*0.#95!&'3'-$,+'#(!)#&!)//'//+'#(!$4!)&3)#*'&!.#('%)*(.$#!+)#)9'+'#(!
! ?'3'-$,.#9!,%$+$(.$#)-!3.&'$!)#&!$(0'%!*$+,-'+'#()%D!+)('%.)-/!4$%!*$++=#.*)(.#9!

#''&!)#&!3./.$#!($!&'*./.$#>+):'%/5!,'$,-'!80$!*)#!,%$3.&'!.#,=(5!)#&!$(0'%!
/():'0$-&'%/!

!
K;!"67!/0)--!*%')('!*$#('#(;!
!
70'!),,%$)*0!/0)--!.#*-=&'I!

! ?'/.9#.#9!.#4$%+)(.$#!)%*0.('*(=%'!L$%.'#('&!($8)%&/!/'%3.*'>$%.'#('&!)%*0.('*(=%'!
+$&'-M!

! 6$#('#(!,%$&=*(.$#!.#*-=&.#9!3.%(=)-!0=+)#!)3)()%!+$&'-/5!3.%(=)-!0=+)#!&.)-$9='!
*$#('#(!)#&!1'0)3.$%!+$&'-/5!)#&!/()(.*!*-.#.*)-!*$#('#(!($!,$,=-)('!(0'!$#-.#'!%',$/.($%D;!!

!
N;!"67!/0)--!&'3'-$,!(0'!A.+6$)*0!/D/('+;!
!
F%$)&-D5!(0'!),,%$)*0!/0)--!.#*-=&'I!
!

! ?'3'-$,.#9!/D/('+!)%*0.('*(=%'!L$%.'#('&!($8)%&/!/'%3.*'>$%.'#('&!)%*0.('*(=%'!+$&'-M!
! ?'3'-$,.#9!/D/('+!*$+,$#'#(/!.#*-=&.#9!8'1!),,-.*)(.$#5!*$#('#(!,.,'-.#'!)#&!

)=(0$%.#9!($$-/5!8'1>1)/'&!)&+.#./(%)(.$#!($$-/5!)#&!3.%(=)-!0=+)#!/=1/D/('+!
! AD/('+!.#('9%)(.$#!)#&!('/(.#9!

!
O;!"67!/0)--!*$#&=*(!)//'//+'#(/;!
!
70'!),,%$)*0!/0)--!.#*-=&'I!
!

NP!
!
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! !

! "#$%&'!$()*(#&+!*',!-#(./,/0/&+!1/)!1/)-*(%2#!#2*03*(%/'!/1!4%-5/*6.!7)/(/(+8#!9!
:7;4"<"#8)#$$%/'<=*-%0+!*',!>'(#)8#)$/'*0!%$$3#$?!

! =/63$!&)/38!*',!%',%2%,3*0!%'(#)2%#@$!
! 5/',36(!=/)-*(%2#!3$#)!(#$(%'&!@%(.!7)/(/(+8#!9!$+$(#-!1/)!,#$%&'<,#2#0/8-#'(!$388/)(!
! 5/-8%0#!*',!*'*0+A#!,*(*!1)/-!=/)-*(%2#!#2*03*(%/'!)#$30($!*',!)#8/)(!/'!)#$30($!1/)!
%-8)/2%'&!'#B(!8)/(/(+8#!:C/'(.$!9DE9F?G!

! "#$%&'!43--*(%2#!#2*03*(%/'!-#(./,/0/&+!1/)!4%-5/*6.!7)/(/(+8#!9!:7;4"H!
"#8)#$$%/'H!=*-%0+!*',!>'(#)8#)$/'*0!%$$3#$!-/,30#$?!

! 5/',36(!#11#6(%2#'#$$!*$$#$$-#'(!:/)!43--*(%2#!I2*03*(%/'?!/1!7;4"H!"#8)#$$%/'!*',!
=*-%0+!*',!>'(#)8#)$/'*0!>$$3#$!C/,30#!!

! 5/',36(!=/)-*(%2#!*',!43--*(%2#!#2*03*(%/'!/1!;J><K,,%6(%/'$!C/,30#!%'!LIKM!N!
!
"#0%2#)*O0#$P!
!

! 7)/-/(%/'*0!2%,#/!/1!(.#!6/'6#8(!*',!13(3)#!2%$%/'!
! Q#O$%(#!@.#)#!4%-5/*6.!*',!/(.#)!)#$/3)6#$!6*'!O#!*66#$$#,!
! Q/)R%'&!*08.*!/1!2%)(3*0!.3-*'$!
! M#8/)(!*O/3(!*$$#$$-#'($!@%(.!@/)R%'&!*08.*!
! M#2%$#,<SKE#,!@/)R%'&!O#(*!2%)(3*0!.3-*'$!1/)!&#'#)*0!0*3'6.!
! T%)(3*0!.3-*'$!@%(.!)#1%'#-#'($<*,,%(%/'*0!6*8*O%0%(%#$!O*$#,!/'!1##,O*6R!1)/-!3$#)!
(#$(%'&G!!

! >'%(%*0!*3(./)%'&!(//0!*',!K7>$!(/!*00/@!N),!8*)(+!60%'%6%*'$!(/!*3(./)!4%-5/*6.!U3#$(%/'$!
*',!)#$8/'$#$!*',!/(.#)@%$#!0#2#)*&#!(.#!#B%$(%'&!6/'(#'(!*',!%'1)*$()36(3)#!

!
K(!-/'(.!$%BH!*!,#$%&'!,/63-#'(!@%(.!-/)#!,#(*%0#,!$8#6%1%6*(%/'!/1!(.#!$+$(#-!@%00!O#!8)/,36#,!
1/)!)#2%#@!O+!(.#!63$(/-#)G!;.#!,#$%&'!,/63-#'(!@%00!,#$6)%O#!(.#!$+$(#-!(/!O#!,#0%2#)#,!*(!(.#!
#',!/1! (@#02#!-/'(.$!*1(#)!6/'()*6(!$(*)(!*',!*$!-36.!,#(*%0!*$!8/$$%O0#!1/)!+#*)!VG!"3#!(/! (.#!
'/2#0(+H!$%A#H!$6/8#!*',!3'R'/@*O0#!%$$3#$!:*(!(.#!63))#'(!(%-#?!(.*(!*)#!)#0#2*'(!(/!(.%$!8)/W#6(!
:)#$30($!1)/-!#*)0+!1/63$!&)/38$!*',!%',%2%,3*0!3$#)!1##,O*6R!()%*0$H!#B80/)*(%/'!/1!$/03(%/'$!1/)!
8/(#'(%*0! (#6.'%6*0! %'(#&)*(%/'! 6.*00#'&#$H! *,2*'6#$! %'! 2/%6#! )#6/&'%(%/'H! #(6G?H!@#! )#U3%)#! (.%$!
(%-#!8#)%/,!,3)%'&! (.#!$(*)(%'&!8.*$#!/1! (.#!8)/W#6(! (/!&#'#)*(#!*!-/)#!,#(*%0#,!*',!8)%/)%(%A#,!
$3--*)+!/1!3$#)!)#U3%)#-#'($H!(.#!)#$30($!/1!@.%6.!@%00!1##,!(.#!$+$(#-!6/'6#8(!:3$#!6*$#$H!#(6G?G!
"3)%'&!(.#!(%-#!0#*,%'&!38!(/!(.%$!8/%'(!@#!@%00!,#(#)-%'#!@.*(!$+$(#-!1#*(3)#$!/8(%-*00+!-##(!
(.#!'##,$!/1!(.#!3$#)$!*',!*)#!(#6.'%6*00+!1#*$%O0#G!;.%$!@%00!*00/@!>5;!*',!(.#!63$(/-#)!(/!.*2#!
*!,/63-#'(#,!)#6/),!/1!@.*(!.*$!O##'!$8#6%1%6*00+!*&)##,!38/'!*(!(.*(!(%-#G!K1(#)!3$#)!(#$($!*(!
(.#!O#&%''%'&!/1!+#*)!VH! (.#!,#$%&'!,/63-#'(!@%00!O#!38,*(#,! (/!)#10#6(! (.#!*,,%(%/'*0! %'83(!*$!
*88)/8)%*(#G!;.%$!@%00!%'$3)#!(.*(!%'!(.#!#',!@#!@%00!O3%0,!$/-#(.%'&!(.*(!#2#)+O/,+!()30+!@*'($!
*',!6*'!3$#H!)*(.#)!(.*'!)%&%,0+!*,.#)%'&!(/!*'!%'%(%*0!80*'!(.*(!0*(#)!3$#)E6#'(#)#,!1%',%'&$!*,2%$#!
*&*%'$(G!;.#!%'()/,36(%/'!/1!(.%$!,#$%&'!8.*$#!@%00!'/(!$%&'%1%6*'(0+!,#0*+!*'+!/1!(.#!,#2#0/8-#'(!
(*$R$G!

!
!"#$%&&"'()(*+$,(-"."'(*"/0&1/+'(2%%#31&+4%#(5*-*26((
5"M!M3$$#00!4.%00%'&H!46%#'(%1%6!K,2%$/)!E!7$+6./0/&%6*0!X#*0(.!"#1#'$#!5#'(#)!/1!IB6#00#'6#!
1/)!7$+6./0/&%6*0!X#*0(.!*',!;)*3-*(%6!J)*%'!>'W3)+H!@%00!13'6(%/'!*$!(.#!,#$%&'*(#,!;Y;5!1/)!

ZD!
!
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"#!
!

!

$%&!'()'*+&!*,!')*-&.$! .**)/012$0*13! !415!'*$&1$026!.%217&+! 01! $2+8+9! /&60:&)2;6&+9! *)! +.*'&!*,!
&,,*)$9!*)!215!'*$&1$026!.%217&+!<%0.%!=25!0='2.$!.*1$)2.$!.*+$+9!<066!;&!;)*(7%$!$*!$%&!2$$&1$0*1!
*,! >?@ABCDEFFA! GAF! A*1$)2.$017! B,,0.&)H+! >&')&+&1$2$0:&! IAB>J9! C)3! K*&! L)&11219! <%*!
<0669!0,!27)&&/!('*19!'&),*)=!$%&!.**)/012$0*1!)&M(0)&/!$*!&12;6&!$%&!GAF!$*!&N&.($&!$%&!.%217&+3!!
F%&!,0126!2'')*:26!2($%*)0$5!,*)!266!')*-&.$!/&60:&)2;6&+!<066!;&!$%&!GAF!O)*7)2=!C2127&)9!C)3!
K*%1!P2)$3!

!
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APPENDIX E

SimCoach Onsite Evaluation: Preliminary Results

This appendix contains slides describing preliminary results of SimCoach user testing, which 
the SimCoach development team provided to the authors at the beginning of the evaluation.
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The projects or efforts depicted were or are sponsored by the U.S. Army. The 
content or information presented does not necessarily reflect the position or the 
policy of the Government, and no official endorsement should be inferred. 
 

SimCoach Onsite Evaluation!
Preliminary Results!

01/19/2012!
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2!

Overview!

§  Introduction (Methodology)!

§  Demographics!

§  Results and Problems (Summary of Users’ Feedback)!

§  Suggestions of Updates!
§  Further Work!
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3!

Introduction!
§  Iterative evaluation cycles over course of development !
§  Between July and December 2011, a total of 111 participants took part in user 

testing sessions. Participants were invited to take part in the testing if they were 
over the age of 18 and were an Active Military Service Member, Veteran or family 
member of a Service Member or Veteran. !

§  The participants were asked to complete a demographic survey before interacting 
with the SimCoach character Bill Ford. Following the interaction, participants 
completed a post-interaction survey and structured interview.  !

§  The mean age of participants was 41 years old (range 18 – 76 years old). Majority 
of the participants were the Discharged (60%, n = 62) and members of the US Army 
(61%, n = 68).!

§  A total of 88 participants completed the post interaction surveys. !

§  Overall the response to the interaction with the SimCoach character were positive. 
The majority the users felt SimCoach could be successful because of anonymity, 
confidentiality, and objectivity. The negative comments about the system were often 
the result of the user becoming frustrated with Bill’s delayed or inappropriate 
responses.!
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4!

Demographics (1)!

Loca%on	
   Dates	
   Sample	
  	
   N	
  
College	
  of	
  the	
  Canyons	
   07/26	
  –	
  27,	
  08/03	
   Students	
  with	
  military	
  background,	
  some	
  were	
  

family	
  members	
  
	
  9	
  

Volunteers	
  of	
  America	
  Los	
  
Angeles	
  

07/28,	
  08/04	
   Younger	
  Veterans	
   	
  7	
  

	
  US	
  Vets	
  Long	
  Beach	
   08/26	
   Veterans,	
  some	
  AcEve	
  Duty	
   	
  6	
  
Joint	
  Military	
  Pacific	
  
Command	
  

10/19	
   AcEve	
  Duty,	
  recently	
  deployed	
   	
  4	
  

USC	
  San	
  Diego	
  Academic	
  
Center:	
  

11/17	
   Students	
  with	
  military	
  background,	
  some	
  were	
  
family	
  members	
  

	
  4	
  

Naomi	
  House	
   12/02	
   Unemployed,	
  as	
  a	
  result,	
  homeless.	
  Have	
  issues	
  
with	
  mental	
  health	
  and	
  substance	
  abuse	
  

	
  5	
  

California	
  NaBonal	
  Guard	
   12/03	
   AcEve	
  Duty,	
  recently	
  deployed	
   	
  24	
  
SalvaBon	
  Army	
   12/09	
   Unemployed,	
  as	
  a	
  result,	
  homeless.	
  Have	
  issues	
  

with	
  mental	
  health	
  and	
  substance	
  abuse	
  
	
  19	
  

§  Test Sites!
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5!

Demographics (2)!

§  Gender !

§  Age!

(Mean = 41 years old) 
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6!

Demographics (3)!

§  Current military status !

§  Branch of service!
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7!

Demographics (4): Participant Issues and Challenges!

§  Sample characteristics!
–  All volunteer samples of convenience !
–  Response Bias: some subjects didn’t have any issue to talk about!
–  Social Psych Factors: subjects observed during interaction!
–  Varied Sample: Salvation Army and Naomi House sample had 

many users who were unemployed and often homeless. Thus, 
most of the Veteran participants in this group had issues with 
mental health and substance abuse However, no data available 
for statistical assessment of the impact of this issue.!
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8!

General Feedback about the SimCoach!

§  “Objectivity, Confidentiality, Anonymity, Unlimited time and interaction, 
Ease of accessibility” (VA003 & MSC001)!

§  “It feels easier to "talk" someone rather than to just try to do searches that 
are often not relevant to what your search terms are and more comfortable 
than just picking options from drop down menus and way better than using 
a telephone tree.” (SCUSVLB16)!

§  “I found it easier to speak to Bill than a human being.” (SCUSVLB19)!

§  “This is awesome, a little more work on the fluidity of the program and the 
responsiveness of the avatar and I feel this program will be very 
successful. Great job.” (SDAC3)!
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9!

Questionnaire Results & Problems!



SimCoach Onsite Evaluation: Preliminary Results    107

10!

Results: System!

§  Responsiveness of system!

(Median = 3) 

(1=inconsistent 2=somewhat inconsistent 3=neutral 4=consistent 5=very consistent) 

Ø  These inconsistencies could be the result of the different types of questions 
participants asked, the language they used and the internet connection. Further 
analysis is required.  !
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11!

Challenges: Consistent responsiveness of System!

§  Responsiveness of system!
:Somewhat inconsistent!

–  “Sometimes the audio script is run together at an unnatural 
speed.” (SCUSVLB16)!

–  “Make Bill's responses quicker. If you start talking about something else, Bill 
needs to stop talking and go on to the next response.” (SDAC1)!

–  “This is a nice little tool depending on the individual, not recommended for 
people with anger issues.” (SCUSVLB17), “too slow in responding to a frantic 
user” (VA004)!

–  “The glitches in some inappropriate responses distracted me from developing a 
"rapport.“” (VA014)!
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12!

Results: Program Stimulation/Flexibility!

§  Feeling about the program!
–  Neutral -> Stimulating!
–  Flexible -> Somewhat rigid!

(Median = 3) 

(1=dull 2=somewhat dull 3=neutral 4=stimulating 5=very stimulating) (1=rigid 2=somewhat rigid 3=neutral 4=flexible 5=very flexible) 

(Median = 2) 

Ø  These inconsistencies could be the result of the 
difference in computer experience and knowledge 
and/or the wide spread of ages of participants. !

Ø  Further information was gathered about 
participant’s feelings toward the program 
within the structured interview questions. !
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13!

Results: Functionality!

§  Functionality!
–  It has all the functions and capabilities that I expected: Undecided -> Agree!
–  The information provided was effective in helping me plan my next step: 

Undecided / Agree!

(Median = 3) (Median = 3 ) 

(1=strongly disagree 2=disagree 3=undecided 4=agree 5=strongly agree) (1=strongly disagree 2=disagree 3=undecided 4=agree 5=strongly agree) 

Ø  Note: participants recruited for these testing sessions 
were not required to discuss their own issues. 
Participants did not have to have symptoms of PTSD or 
depression to take part in testing. !
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14!

Challenges: Flexibility and Diversity of Content!

§  Program!
: Somewhat rigid!
: Information was not enough to be effective in helping users plan their next step !

–  “However, when I asked a question about PTSD being related to memory loss I was unable to get an 
answer.” (VOALA11)!

–  “there was supposed to be a link, but it never showed up and then the conversation ended.” (VOALA 13)!
–  “not enough time to answer the questions or comments.” (SCUSVLB11)!
–  “I have non-combat PTSD that was caused by emotional torment by other soldiers ……” (SCUSVLB16)!
–  “The responses to questions are too generic…I don't think that expletives are needed to bond.” (SCUSVLB20)!
–  “The Simcoach started by taking too much time to build rapport with me….(e.g., barbecuing, or 

Hawaii).” (SDAC3)!
–  “I asked a question about marriage issues, did not address, started asking about me and my mental 

health.” (VA016)!
–  “Most of the interaction with Bill seemed geared toward the military member more so than toward the family 

member. “ (MSC001)!
–  “I would like to have seen bill not ask so many questions so fast i could not, keep up….” (COC7)!
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15!

Results: Character Interaction!

§  Interaction with Bill!
–  I understand my issue much better after my interaction w/ the character: Undecided!
–  He really knew what I was thinking: Undecided!
–  He responded to my thoughts and questions very thoroughly: Agree -> Disagree -> 

Undecided!
(Median = 3) (Median = 3) 

(1=strongly disagree 2=disagree 3=undecided 4=agree 5=strongly agree) (1=strongly disagree 2=disagree 3=undecided 4=agree 5=strongly agree) 

Ø  Note: participants recruited for these testing sessions were 
not required to discuss their own issues. Participants did not 
have to have symptoms of PTSD or depression to take part in 
testing. !
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16!

Results: Character Interaction!

§  Examples of Bill’s ability to carry a conversation (VA interview)!
§  Bill seems to lack the ability to put into context certain words, phrases, i.e. “let’s 

go” (meaning let’s get going).  !
§  One user pointed out he felt Bill was unable to understand “I’ve been busy” as it 

related to being on three deployments.  !
§  One user did not realize that Bill’s inquiry into his weight change was used to screen 

for depression and taken out of context, i.e. being on leave led to eating more and 
decreased activity  = weight gain and not a result of depression. !

§  At one point, when a user and Bill got more into the conversation, Bill said it was 
helpful to talk to someone and so the user wrote, “who should I talk too?”  Bill said, 
“avoidance is not the answer.” The response didn’t match the user’s question even 
though he phrased it as simply as he could.  But, Bill’s response was really off.!
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17!

Challenges: Realistic Character!

§  Interaction with Bill!
: No good understanding capability for users’ complicated answers!
: Didn’t respond to my thoughts and questions very thoroughly!

–  “sometimes the preprogrammed responses would show up before i submitted my question 
or response….many times I would respond and the program said it couldn't understand 
what I was saying.” (COC3)!

–  “Bill is good don't like the other sim coaches” (SCUSVLB2) <- due to “in uniform”?!
–  “Bill doesn't understand complex answers. Bill is a little rigid in what he can respond 

to.” (SCUSVLB16).!
–  “Bill’s vocabulary was very limited” (SCUSVLB18)!
–  “He was a man and I would of felt more comfortable if he was my ethnic.....” (SCUSVLB23)!
–  “In the beginning the interaction with Bill was completely off. I would ask him about his 

military experience and he just kept talking about Hawaii. I didn't like that.” (COC9: 28 years 
old & VOALA9, COC2: 20 years old, SCUSVLB16: 53 years old)!

–  “Inconsiderate and selfish” , “needs to be more thoughtful or why would we waste our time 
to someone who has not a sense of feelings.” (VOALA15) !
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18!

Summary of Users’ Feedback!
§  Consistent issues!

–  Interrupted the user before he finishes typing up a response or watches a video!
–  Lacks  the ability to put into context certain words or military phrases (military acronym/jargon vocabulary) !
–  Lag in response to users’ answers!
–  It was not always clear how to interact with Bill (e.g. how to word the questions in order for Bill to respond)!
–  Took long time to create rapport with users (e.g., barbecuing, or Hawaii)!

§  Contradictory issues!
–  BBQ video!

§  Pro: “cool” (Vet Center interview, 25-30 years old)!
§  Con: “weird question like about the BBQ”, “useless” (COC & VOALA: 20-28 years old; SCUSVLB16: 53 years old)!

–  Multiple choice!
§  Pro: “liked it to clarify what the user was trying to express”!
§  Con: “didn’t want to answer it but just wanted to talk directly about the issues”!

–  Bill’s facial expression!
§  Pro: “make Bill’s facial expression more affectionate, e.g., more smile” (Vet Center interview, 30-60 years old)!
§  Con: “didn’t want Bill become more affectionate which would be awkward” (Vet Center interview, 25-30 years old)!

–  Aggressive tone/choice of words!
§  Pro: “makes it seem more real and as a combat veteran I like it” !
§  Con: “should adjust to the gender of the user”!

–  Link of SimCoach on the VA website!
§  Pro: “connect the Veteran’s with appropriate providers and services”!
§  Con: “The VA is not trust worthy”!
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19!

Suggestions for Updates!
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20!

Updates and Continuing Development!

§  System update!
: Response time!
: Speech recognition!

–  “Answer questions without such a long pause” (SA009)!
–  “Make the program voice activated.  Typing sucks.” (SA011)!
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21!

Updates and Continuing Development!

§  Program update!
: Information (content): marriage, finance (home loan), military sexual trauma (w/ Elli)!
: Questionnaire during interaction: add some description to explain why users should 

take the questionnaire! (<- because some users wanted to skip it)!
!

–  “Integrate a questionnaire prior to the SimCoach so Bill can be prompted to discuss key issues or focus on 
relevant topics.” (VA014)!

–  “I think it would improve if the SimCoach responses correlated with the person's responses.” (COC3)!
–  “I need a little more time to speak with him and to also look up the resources he gave to me to make sure it 

was the correct information.” (VOALA11 & COC3)!
–  “I wish that I had more information of what was available to me prior to starting. Perhaps more examples of 

how the system works or a brief video of a sample interplay with an individual showing how the exchange 
between Bill and the person would work.” (SCUSVLB14)!

–  “STRENGTHEN HIS (Bill’s) KNOWLEDGE OF TEX-ABBRV. /TEX SHORTHAND” (SCUSVLB15)!
–  “If comprehension issues are addressed this can potentially be a powerful tool.” (SDAC4)!
–  “I would like to see if they have way to talk about memory loss due to deployment.” (VOALA11)!
–  “The subject of MST or military sexual trauma should be included.” (SCUSVLB16)!
–  “By broadening the range of knowledge to accommodate potential questions based on common needs of 

veterans (i.e. housing, home loans, education assistant, credit repair, etc)” (NH003)!
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22!

Updates and Continuing Development!

§  Character update!
: Consistency in responding to users’ answers for the questions!
: More realistic character (vocabulary, facial expression, personality)!

–  “create the avatar to be casual and respond back with sincerity.” (VOALA15)!

–  “I like it when the SimCoach cusses and uses words like shit and damn. Using cuss words 
makes it seem more real and as a combat veteran I like it when people are real and show 
their emotions when talking with them. Because physical expressions are difficult with 
technology, using words like this help. I think that having a counselor who smokes, dips, or 
has tattoos would also be helpful because I want to talk to someone who knows where I am 
coming from, not some guy in a sweater that analyzes everything I say.” (SDAC3 & VA019)!

–  “Depressed people can use some humor (so suggested to add humor or comedy to 
Bill)” (SCUSVLB interview)!

–  “make Bill’s facial expression more affectionate, e.g., smile more” (Vet Center interview)!

–  “ improve Bill’s military acronym / jargon vocabulary and conversational style with regards 
to Vietnam” (Vet Center interview)!
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23!

Updates and Continuing Development!

§  Layout & Design update!
–  “I think it needs to be a bit more user friendly. The user has to look in 2 different places. 

Might be easier to type right into the conversation.” (COC10)!
–  “The users expressed that they had a difficult time watching the video and talk with Bill at 

the same time.” (SCUSVLB interview)!
–  “like to texting back and forth” (VOALA10)!
–  “More flash and glitter” (SCUSVLB24)!
–  “the boxes are too small and tab button should be able to move across” (COC interview)!
–  “the video control buttons are not visible unless the cursor hovers over the 

video” (SCUSVLB interview)!
–  “SimCoach’s blue background seems very hospital like” (Vet Center interview)!

§  Questions update!
–  “The options went from "sometimes" to "not at all" when asking about feelings of 

depression.  This is a rather large gap and skims completely over any sort of "rarely" 
option.”(COC1)!

–  “I think that people should be able to write how they would like to answer Bills questions 
rather than have set answers to choose from.” (COC9 & VOALA9)!
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24!

Further Work!

!
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25!

Further Work!

§  Further evaluation!
–  Longitudinal study!
–  Evaluation with specifically targeted clinical group!
–  Comparison between the SimCoach and other existing applications!
–  HCI (Usability) experts’ evaluation, e.g., Heuristic evaluation!
–  Further qualitative evaluation, e.g., Think-Aloud evaluation!

§  Any suggestion or questions?!
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